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PROBLEM TO BE SOLVED: To make thin a gate insulating film, 
without damaging the reliability of a gate insulating film, and to 
form a gate electrode whose aspect ratio is high. 
SOLUTION: A first insulating film 101 and an (n)-type impurity 
layer 102 are formed at the surface part of a (p)-type silicon 
substrate 100, and then a second insulating film 103 and a third 
insulating film 108 are accumulated. Afterwards, the insulating film 
is etched so that a recessed groove 1 10 is formed. A second (p)- 
type impurity layer 1 1 1 is formed in the lower region of the 
bottom face of the recessed groove 1 10 so that the (n) type 
impurity layer 102 can be divided, and a source area 112 and a 
drain region 113 are formed. The upper part of the second (p)- 
type impurity layer 1 1 1 in the first insulating film 101 is removed, 
and then a gate insulating film 114 is formed on the second (p)- 
type impurity layer 111, and a conductive film 115 which is a gate 
electrode is embedded in the recessed groove 1 10. 
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CLAIMS 


[Claim(s)] 

[Claim 1] The process which forms the impurity layer of the 1st conductivity type in the surface section 
of a semi-conductor substrate, and the process in a gate electrode formation field which removes said 
insulator layer at least and forms a concave slot after depositing an insulator layer on said semi- 
conductor substrate, The manufacture approach of the semiconductor device characterized by having 
the process which forms gate dielectric film on the front face of said semi-conductor substrate exposed 
to said concave Mizouchi, and the process which forms a gate electrode by embedding the electric 
conduction film in said concave slot. 

[Claim 2] The manufacture approach of the semiconductor device according to claim 1 characterized by 
equipping the lower part field of the base of said concave slot with the process which forms the impurity 
layer of the 2nd conductivity type so that the impurity layer of said 1st conductivity type may be divided 
between the process which forms said concave slot, and the process which forms said gate dielectric 
film. 

[Claim 3] The process which forms said gate electrode is the manufacture approach of the 
semiconductor device according to claim 1 characterized by including the process which forms said gate 
electrode so that the top face of this gate electrode and the top face of said insulator layer may 
become flat almost flat-tapped the process which deposits the electric conduction film on said insulator 
layer including said concave slot, and by removing said electric conduction film deposited on said 
insulator layer. 

[Claim 4] The process which forms said concave slot including the process which forms said concave 
slot so that the base may be located in the impurity layer of said 1st conductivity type between the 
process which forms said concave slot, and the process which forms said gate dielectric film The 
manufacture approach of the semiconductor device according to claim 1 characterized by having the 
process which forms the impurity layer of the 2nd conductivity type in the lower part field of the base of 
said concave slot so that the impurity layer of said 1st conductivity type may be divided. 
[Claim 5] The manufacture approach of the semiconductor device according to claim 4 characterized by 
having the process which forms an insulating sidewall in the wall surface of said concave slot between 
the process which forms said concave slot, and the process which forms said gate dielectric film. 
[Claim 6] Between the process which forms said concave slot, and the process which forms said 
sidewall It has the process which forms the low concentration impurity layer of the 1st conductivity type 
with high impurity concentration lower than the impurity layer of said 1st conductivity type in the 
surface section of said semi-conductor substrate of said concave Mizouchi. Between the process which 
forms said sidewall, and the process which forms said gate dielectric film The manufacture approach of 
the semiconductor device according to claim 5 characterized by having the process which forms the 
impurity layer of said 2nd conductivity type in the lower part field of the part surrounded by said sidewall 
in the base of said concave slot so that the low concentration impurity layer of said 1st conductivity 
type may be divided. 

[Claim 7] The process which forms said concave slot is the manufacture approach of the semiconductor 
device according to claim 1 characterized by including the process which forms said concave slot so 


that the base may be located below the impurity layer of said 1st conductivity type. 
[Claim 8] The manufacture approach of the semiconductor device according to claim 7 characterized by 
having the process which forms an insulating sidewall in the wall surface of said concave slot between 
the process which forms said concave slot, and the process which forms said gate dielectric film. 
[Claim 9] Between the process which forms said concave slot, and the process which forms said gate 
dielectric film The process which forms the low concentration impurity layer of the 1st conductivity type 
with high impurity concentration lower than the impurity layer of said 1st conductivity type in the 
surface section of said semi-conductor substrate of said concave Mizouchi so that it may connect with 
the impurity layer of said 1st conductivity type, The manufacture approach of the semiconductor device 
according to claim 7 characterized by having the process which forms the impurity layer of the 2nd 
conductivity type so that the low concentration impurity layer of said 1st conductivity type may be 
divided. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a semiconductor device of 

having metal-oxide-semiconductor structure. 

[0002] 

[Description of the Prior Art] As a result of high integration of a semiconductor device progressing in 
recent years, as for each component which constitutes a semiconductor device, it came to have the 
hyperfine structure. On the other hand, the much more rapidity and high-reliability are demanded about 
actuation of a semiconductor device. 

[0003] While the semiconductor device which has metal-oxide-semiconductor structure is used for 
more various electronic equipment than before, it continues to count upon amplification of an application 
increasingly. 

[0004] Hereafter, the formation approach of the gate electrode of a MOS transistor is explained to the 
manufacture approach of the conventional semiconductor device, and a concrete target, referring to 
drawing 23 (a) and (b). 

[0005] first, as shown in drawing 23 (a), the transistor formation field 11 on a silicon substrate 10 is 
surrounded — as — LOCOS — after forming field oxide 12 by law, silicon oxide 13 is formed on a 
silicon substrate 10 by oxidizing thermally the front face of a silicon substrate 10. Next, after forming a 
resist pattern on this polish recon film, etching to the polish recon film after that by using this resist 
pattern as a mask, after depositing the polish recon film which covers the whole surface and contains an 
impurity with a CVD method on a silicon substrate 10, and forming the gate electrode 14, the source 
field 15 and the drain field 16 are formed. 

[0006] Next, as shown in drawing 23 (b), after forming gate dielectric film 17 by removing the part 
exposed from the gate electrode 14 in silicon oxide 13, on a silicon substrate 10, the whole surface is 
covered, and flattening of the insulator layer 18 is . deposited and carried out. Next, after forming in the 
gate electrode 14, the source field 15, and the drain field 16 the contact holes 19, 20, and 21 which pass, 
respectively, a conductive ingredient is deposited on the interior and the upper part of contact holes 19, 
20, and 21, and the electrode layers 22, 23, and 24 linked to the gate electrode 14, the source field 15, 
and the drain field 16 are formed in an insulator layer 18. 

[0007] As explained above, when etching to the conductive film and forming the gate electrode 14 in the 
manufacture approach of the conventional semiconductor device, silicon oxide 13 is used as an etching 
stopper. 
[0008] 

[Problem(s) to be Solved by the Invention] However, since even gate dielectric film will be removed with 
the conductive film which should be removed when patterning formation of the gate electro 
out by using the insulating film used as gate dielectric film as an etching stopper if it puts in another 
way when the manufacture approach of the conventional semiconductor device is used in order to tend 
to thin-film-ize the gate dielectric film of a MOS transistor with high integration of a semiconductor 
device, there is a problem that the dependability of gate dielectric film falls. 


[0009] Moreover, since the amount of etching to the conductive film will increase if thickness of a gate 
electrode is thickened (i.e., if the aspect ratio (thickness/gate width of a gate electrode) of a gate 
electrode is made high) while it is necessary to thicken thickness of a gate electrode and to form a gate 
electrode into low resistance, in order to accelerate actuation of the semiconductor device which has 
metal-oxide-semiconductor structure, it becomes difficult to terminate etching certainly on the top face 
of the insulating film used as gate dielectric film. For this reason, since it cannot make the aspect ratio 
of a gate electrode high in thin-film-izing gate dielectric film, there is a problem of stopping being able to 
carry out [ low **** ]-izing of the gate electrode. Furthermore, since the aspect ratio of the contact 
hole for connecting the impurity diffused layer, i.e., the source field, or drain field formed in the semi- 
conductor substrate, and a wiring layer also becomes high in making the aspect ratio of a gate electrode 
high, it will become difficult to perform certainly embedding of formation of a contact hole and the 
conductive ingredient to a contact hole, and the dependability of a semiconductor device will fall. 
[0010] In view of the above, this invention aims at enabling it to form the high gate electrode of an 
aspect ratio while it can be [ thin film ] made to carry out-izing of the gate dielectric film, without 
spoiling the dependability of gate dielectric film. 
[0011] 

[Means for Solving the Problem] In order to attain the aforementioned object, the manufacture approach 
of the semiconductor device concerning this invention The process which forms the impurity layer of 
the 1st conductivity type in the surface section of a semi-conductor substrate, and the process in a 
gate electrode formation field which removes an insulator layer at least and forms a concave slot after 
depositing an insulator layer on a semi-conductor substrate, It has the process which forms gate 
dielectric film on the front face of the semi-conductor substrate exposed to concave Mizouchi, and the 
process which forms a gate electrode by embedding the electric conduction film in a concave slot. 
[0012] Since according to the manufacture approach of the semiconductor device of this invention a 
gate electrode is formed by embedding the electric conduction film in a concave slot after forming gate 
dielectric film on the front face of the semi-conductor substrate exposed to concave Mizouchi formed 
on the semi-conductor substrate and a gate electrode can be formed, without using gate dielectric film 
as an etching stopper/when forming a gate electrode, the situation where gate dielectric film receives 
breakage can be prevented. Therefore, while being able to carry out [ thin film ]-izing of the gate 
dielectric film, without spoiling the dependability of gate dielectric film, also when gate dielectric film is 
thin-film-ized, the high gate electrode of an aspect ratio can be formed. 

[0013] In the manufacture approach of the semiconductor device of this invention, it is desirable to 
equip the lower part field of the base of a concave slot with the process which forms the impurity layer 
of the 2nd conductivity type so that the impurity layer of the 1st conductivity type may be divided 
between the proceiss which forms a concave slot, and the process which forms gate dielectric film. 
[0014] If it does in this way, since* the source field or drain field which consists of an impurity layer of 
the 1st conductivity type divided by the impurity layer of the 2nd conductivity type is formed and 
channel formation is controllable by impressing an electrical potential difference to the gate electrode 
formed on the impurity layer of the 2nd conductivity type, the dependability of a semiconductor device 
improves. 

[0015] As for the process which forms a gate electrode in the manufacture approach of the 
semiconductor device of this invention, it is desirable to include the process which forms a gate 
electrode so that the top face of this gate electrode and the top face of an insulator layer may become 
flat almost flat-tapped the process which deposits the electric conduction film on an insulator layer 
including a concave' slot, and by removing the electric conduction film deposited on the insulator layer. 
[0016] If it does in this way, since flattening of the top face of an insulator layer which serves as a 
substrate in a next process can be carried out when forming a gate electrode and the upper wiring or a 
component can be formed on an insulator layer including a gate electrode top, without performing a flat 
chemically-modified [ new ] degree, the structure of a semiconductor device can be multilayered easily. 
[0017] As for the process which forms a concave slot in the manufacture approach of the 


semiconductor device of this invention, it is desirable to equip the lower part field of the base of a 
concave slot with the process which forms the impurity layer of the 2nd conductivity type so that the 
impurity layer of the 1st conductivity type may be divided between the process which forms a concave 
slot including the process which forms a concave slot so that the base may be located in the impurity 
layer of the 1st conductivity type, and the process which forms gate dielectric film. 

[0018] If it does in this way, since the lower part of a gate electrode can be formed below the front face 
of a semi-conductor substrate, compared with the case where the whole gate electrode is formed above 
the front face of a semi-conductor substrate, the aspect ratio of the contact hole for the object for the 
sources or drains can be made low. For this reason, since embedding of formation of the contact hole 
for the object for the sources or drains or the conductive ingredient to this contact hole can be 
performed certainly, the dependability of a semiconductor device improves. Moreover, since the source 
field or drain field which consists of an impurity layer of the 1st conductivity type divided by the impurity 
layer of the 2nd conductivity type is formed and channel formation is controllable by impressing an 
electrical potential difference to the gate electrode formed on the impurity layer of the 2nd conductivity 
type, the dependability of a semiconductor device improves. 

[0019] When forming a concave slot so that the base may be located in the impurity layer of the 1st 
conductivity type, it is desirable to equip the wall surface of a concave slot with the process which 
forms an insulating sidewall between the process which forms a concave slot, and the process which 
forms gate dielectric film. 

[0020] If it does in this way, since the insulation between a source field or a drain field, and a gate 
electrode will improve, the dependability of a semiconductor device improves. 

[0021] When forming a sidewall, between the process which forms a concave slot, and the process 
which forms a sidewall Between the process which equips the surface section of concave Mizouchi's 
semi-conductor substrate with the process which forms the low concentration impurity layer of the 1st 
conductivity type with high impurity concentration lower than the impurity layer of the 1st conductivity 
•type, and forms a sidewall in it, and the process which forms gate dielectric film It is desirable to have 
the process which forms the impurity layer of the 2nd conductivity type in the lower part field of the 
part surrounded by the sidewall in the base of a concave slot so that the low concentration impurity 
layer of the 1st conductivity type may be divided. 

[0022] If it does in this way, since the low concentration impurity layer of the 1st conductivity type 
divided by the impurity layer of the 2nd conductivity type is formed between a source field or a drain 
field, and the impurity layer of the 2nd conductivity type and field strength generated when an electrical 
potential difference is impressed between a source field and a drain field can be made small, the 
dependability of a semiconductor device improves. 

[0023] As for the process which forms a concave slot, in the manufacture approach of the 
semiconductor device of this invention, it is desirable to include the process which forms a concave slot 
so that the base may be located below the impurity layer of the 1 st conductivity type. 
[0024] If it does in this way, since the lower part of a gate electrode can be formed below the front face 
of a semi-conductor substrate, compared with the case where the whole gate electrode is formed above 
the front face of a semi-conductor substrate, the aspect ratio of the contact hole for the object for the 
sources or drains can be made low. For this reason, since embedding of formation of the contact hole 
for the object for the sources or drains or the conductive ingredient to this contact hole can be 
performed certainly, the dependability of a semiconductor device improves. Moreover, since the source 
field or drain field which consists of an impurity layer of the 1st conductivity type divided by the 
concave slot is formed and channel formation is controllable by impressing an electrical potential 
difference to the gate electrode formed in a concave slot, the, dependability of a semiconductor device 
improves. 

[0025] When the base of a concave slot is located below the impurity layer of the 1st conductivity type, 
it is desirable to equip the wall surface of a concave slot with the process which forms an insulating 
sidewall between the process which forms a concave slot, and the process which forms gate dielectric 


film. 

[0026] If it does in this way, since the insulation between a source field or a drain field, and a gate 
electrode will improve, the dependability of a semiconductor device improves. 

[0027] When the base of a concave slot is located below the impurity layer of the 1st conductivity type, 
between the process which forms a concave slot, and the process which forms gate dielectric film The 
process which forms the low concentration impurity layer of the 1st conductivity type with high impurity 
concentration lower than the impurity layer of the 1st conductivity type in the surface section of 
concave Mizouchi's semi-conductor substrate so that it may connect with the impurity layer of the 1st 
conductivity type, It is desirable to have the process which forms the impurity layer of the 2nd 
conductivity type so that the low concentration impurity layer of the 1st conductivity type may be 
divided. 

[0028] If it does in this way, since the low concentration impurity layer of the 1st conductivity type 
divided by the impurity layer of the 2nd conductivity type is formed between a source field or a drain 
field, and the impurity layer of the 2nd conductivity type and field strength generated when an electrical 
potential difference is impressed between a source field and a drain field can be made small, the 
dependability of a semiconductor device improves. 
[0029] 

[Embodiment of the Invention] (1st operation gestalt) The manufacture approach of the semiconductor 
device concerning the 1st operation gestalt of this invention is explained hereafter, referring to drawing 
1 (a) - (c), drawing 2 (a) - (c) drawing 3 (a) - (c) and drawing 4 (a) - (c) and drawing 5 (a), and (b). 
[0030] First, as shown in drawing 1 (a), after forming the 1st insulator layer 101 which consists of silicon 
oxide by the oxidizing [ thermally ] method, n mold impurity layer 102 is formed on the p type silicon 
substrate 100 at the 1st insulator layer 101 bottom in the p type silicon substrate 100 by carrying out 
the ion implantation of the n mold impurity to the p type silicon substrate 100 by using the 1st insulator 
layer 101 as a protective coat. 

[0031] Next, as shown in drawing 1 (b), after depositing the 2nd insulator layer 103 which consists of a 
silicon nitride with a CVD method, the 1st resist pattern 104 which has opening to an isolation formation 
field by the photolithography on the 2nd insulator layer 103 is formed on the 1st insulator layer 101. The 
insulator layer which has etch selectivity to the 1st insulator layer 101 as the 2nd insulator layer 103 is 
used. 

[0032] Next, by etching to the 2nd insulator layer 103, 1st insulator layer 101, and p type silicon 
substrate 100, respectively by using the 1st resist pattern 104 as a mask, as shown in drawing 1 (c) By 
carrying out the ion implantation of the p mold impurity to the p type silicon substrate 100 by using the 
1st resist pattern 104 as a mask, after forming the isolation slot 105 in the p type silicon substrate 100 
1st p mold impurity layer 106 is formed in the surface section of the p type silicon substrate 100 in the 
isolation slot 105. 

[0033] Next, after removing the 1st resist pattern 104, it continues on the 2nd insulator layer 103 
including the isolation slot 105 on the whole surface. After that the aforementioned silicon oxide which 
deposited silicon oxide with the CVD method and was deposited on the 2nd insulator layer 103 for 
example, for example, by removing by the CMP method As shown in drawing 2 (a), the component 
isolation region 107 is formed so that the top face of this component isolation region 107 and the top 
face of the 2nd insulator layer 103 may become flat almost flat-tapped. 

[0034] Next, as shown in drawing 2 (b), the 3rd insulator layer 108 which continues on the whole surface 
on the 2nd insulator layer 103 including the component isolation region 107 top, for example, consists of 
a silicon nitride with a CVD method is deposited. The insulator layer which has etch selectivity to the 
1st insulator layer 101 as the 3rd insulator layer 108 is used. 

[0035] Next, as shown in drawing 2 (c), after forming the 2nd resist pattern 109 which has opening to a 
gate electrode formation field by the photolithography on the 3rd insulator layer 108, it etches to the 3rd 
insulator layer 108 and 2nd insulator layer 103, respectively by using the 2nd resist pattern 109 as a 
mask, and the concave slot 110 is formed in the 2nd insulator layer 103 and 3rd insulator layer 108. 


[0036] Next, by carrying out the ion implantation of the p mold impurity to the p type silicon substrate 
100 by using the 2nd resist pattern 109 as a mask, as shown in drawing 3 (a), 2nd p mold impurity layer 
1 1 1 is formed in the lower part field of the base of the concave slot 1 10 so that n mold impurity layer 
102 may be divided. The source field 112 or the drain field 113 which consists of an n mold impurity 
layer 102 divided by 2nd p mold impurity layer 111 by this is formed. At this time, the threshold 
electrical potential difference of a transistor can be made high by forming 2nd p mold impurity layer 111 
so that it may become deeper than n mold impurity layer 102. 

[0037] Next, after removing the 2nd resist pattern 109, as opposed to the part on 2nd p mold impurity 

layer 1 1 1 in the 1 st insulator layer 1 01 , the water solution containing buffer fluoric acid performs wet 

etching, and as shown in drawing 3 (b), 2nd p mold impurity layer 111 is exposed. 

[0038] Next, as shown in drawing 3 (c), after forming the gate dielectric film 114 which consists of 

silicon oxide by the oxidizing [ thermally ] method, the conductive film 115 which consists of polish 

recon film which continues on the 3rd insulator layer 108 including the concave slot 1 10 on the whole 

surface, for example, contains an impurity is deposited on 2nd p mold impurity layer 111. 

[0039] Next, by removing the electric conduction film 115 deposited on the 3rd insulator layer 108 for 

example, by the CMP method, as shown in drawing 4 (a), the gate electrode 1 16 is formed so that the 

top face of this gate electrode 116 and the top face of the 3rd insulator layer 108 may become flat 

almost flat-tapped. 

[0040] Next, as shown in drawing 4 (b), the 4th insulator layer 117 which continues on the 3rd insulator 
layer 108 including the gate electrode 116 top on the whole surface, for example, consists of silicon 
oxide with a CVD method is deposited. 

[0041] Next, as shown in drawing 4 (c), after forming the 3rd resist pattern 118 which has opening to a 
contact hole formation field by the photolithography on the 4th insulator layer 117, The 3rd resist 
pattern 118 is used as a mask. It etches to the 4th insulator layer 117, 3rd insulator layer 108, 2nd 
insulator layer 103, and 1st insulator layer 101, and the contact hole 119 for the gates, the contact hole 
120 for the sources, and the contact hole 121 for drains are formed, respectively. 

[0042] Next, as shown in drawing 5 (a), after removing the 3rd resist pattern 1 18, as shown in drawing 5 
(b), it has laminated structures, such as titanium nitride film / aluminum film / tungsten film / titanium 
nitride film / titanium film, and the metal wiring layers 122, 123, and 124 used as a drawer electrode are 
formed in the interior and the upper part of the contact hole 119 for the gates, the contact hole 120 for 
the sources, and the contact hole 121 for drains. 

[0043] After forming gate dielectric film 1 14 on the front face of the p type silicon substrate 100 
exposed in the concave slot 110 formed on the p type silicon substrate 100 according to the 1st 
operation gestalt, Since the gate electrode 1 16 is formed by embedding the conductive film 115 in the 
concave slot 110 and the gate electrode 116 can be formed, without usjng gate dielectric film 114 as an 
etching stopper When forming the gate electrode 116, the situation where gate dielectric film 114. 
receives breakage can be prevented. For this reason, since-izing of the gate dielectric film 1 14 can be 
carried out [ thin film ], without spoiling the dependability of gate dielectric film 114, high integration of a 
semiconductor device can be attained. Moreover, since the high gate electrode 116 of an aspect ratio 
can be formed and-izing of the gate electrode 116 can be carried out [ low **** ] also when gate 
dielectric film 114 is thin-film-ized, improvement in the speed of actuation of a semiconductor device 
can be attained. 

[0044] Moreover, in order according to the 1st operation gestalt to form 2nd p mold impurity layer 1 1 1 in 
the lower part field of the base of the concave slot 1 10 so that n mold impurity layer 102 may be divided, 
the source field 1 12 or the drain field 113 which consists of an n mold impurity layer 102 divided by 2nd 
p mold impurity layer 111 is formed. For this reason, since channel formation is controllable by 
impressing an electrical potential difference to the gate electrode 116 formed on 2nd p mold impurity 
layer 111, the dependability of a semiconductor device improves. 

[0045] Moreover, by removing the electric conduction film 115 deposited on the 3rd insulator layer 108, 
after according to the 1st operation gestalt covering the whole surface and depositing the conductive 


film 115 on the 3rd insulator layer 108 including the concave slot 110 Since the gate electrode 116 is 
formed so that the top face of this gate electrode 1 1 6 and the top face of the 3rd insulator layer 108 
may become flat almost flat-tapped, when forming the gate electrode 116, flattening of the top face of 
the 3rd insulator layer 108 which serves as a substrate in a next process can be carried out. For this 
reason, since the upper wiring or a component can be formed on the 3rd insulator layer 108 including 
the gate electrode 116 top, without performing a flat chemically-modified [ new ] degree, the structure 
of a semiconductor device can be multilayered easily. 

[0046] Moreover, since according to the 1st operation gestalt the 2nd insulator layer 103 and 3rd 
insulator layer 108 have etch selectivity to the 1st insulator layer 101 and the 2nd insulator layer 103 
and 3rd insulator layer 108 are not removed when etching removes the 1st insulator layer 101, the 
situation where the concave slot 110 receives breakage can be prevented. For this reason, since the 
gate electrode 116 which has a predetermined dimension can be formed certainly, the dependability of a 
semiconductor device improves. 

[0047] In addition, although the polish recon film containing an impurity was used as conductive film 115 
in the 1st operation gestalt It replaces with this. The tungsten film, the molybdenum film, the titanium 
film, the platinum film, Monolayers, such as a copper film, tungsten silicide film, molybdenum silicide film, 
titanium silicide film, or platinum silicide film, Or the cascade screen of the tungsten silicide film, the 
molybdenum silicide film, the titanium silicide film or the platinum silicide film, and the polish recon film 
containing an impurity etc. may be used. 

[0048] Moreover, in the 1st operation gestalt, although the nMOS transistor was formed using the p type 
silicon substrate 100, also when it replaces with this and a pMOS transistor is formed using n mold 
silicon substrate, equivalent effectiveness is acquired. 

[0049] (2nd operation gestalt) The manufacture approach of the semiconductor device concerning the 
2nd operation gestalt of this invention is explained hereafter, referring to drawing 6 (a) - (c) drawing 7 
(a) - (c) and drawing 8 (a) - (c), drawing 9 (a) - (c) drawing 10 (a) - (c) and drawing 1 1 (a) - (c). 
[0050] First, as shown in drawing 6 (a), after forming the 1st insulator layer 201 which consists of silicon 
oxide by the oxidizing [ thermally ] method, n mold impurity layer 202 is formed on the p type silicon 
substrate 200 at the 1st insulator layer 201 bottom in the p type silicon substrate 200 by carrying out 
the ion implantation of the n mold impurity to the p type silicon substrate 200 by using the 1st insulator 
layer 201 as a protective coat. 

[0051] Next, as shown in drawing 6 (b), after depositing the 2nd insulator layer 203 which consists of a 
silicon nitride with a CVD method, the 1st resist pattern 204 which has opening to an isolation formation 
field by the photolithography on the 2nd insulator layer 203 is formed on the 1st insulator layer 201. 
[0052] Next, by etching to the 2nd insulator layer 203, 1st insulator layer 201, and p type silicon 
substrate 200, respectively by using the 1st resist pattern 204 as a mask, as shown in drawing 6 (c) By 
carrying out the ion implantation of the p mold impurity to the p type silicon substrate 200 by using the 
1st resist pattern 204 as a mask, after forming the isolation slot 205 in the p type silicon substrate 200 
1st p mold impurity layer 206 is formed in the surface section of the p type silicon substrate 200 in the 
isolation slot 205. 

[0053] Next, after removing the 1st resist pattern 204, it continues on the 2nd insulator layer 203 
including the isolation slot 205 on the whole surface. After that the aforementioned silicon oxide which 
deposited silicon oxide with the CVD method and was deposited on the 2nd insulator layer 203 for 
example, for example, by removing by the CMP method As shown in drawing 7 (a), the component 
isolation region 207 is formed so that the top face of this component isolation region 207 and the top 
face of the 2nd insulator layer 203 may become flat almost flat-tapped. 

[0054] Next, as shown in drawing 7 (b),.the 3rd insulator layer. 208-which continues on the whole surface 
on the 2nd insulator layer 203 including the component isolation region 207 top, for example, consists of 
a silicon nitride with a CVD method is deposited. While using the insulator layer which has etch 
selectivity as the 3rd insulator layer 208 to the 4th insulator layer 21 1 (see drawing 8 (a)) deposited 
behind at this time, it deposits so that it may have the thickness of extent which is not thoroughly 


removed by the anisotropic etching (see drawing 8 (c) and drawing 9 (a)) performed to the 5th insulator 
layer 215 which deposits the 3rd insulator layer 208 behind. 

[0055] Next, as shown in drawing 7 (c) t after forming the 2nd resist pattern 209 which has opening to a 
gate electrode formation field by the photolithography on the 3rd insulator layer 208, By etching to the 
3rd insulator layer 208, 2nd insulator layer 203, 1st insulator layer 201, and p type silicon substrate 200, 
respectively by using the 2nd resist pattern 209 as a mask The concave slot 210 is formed so that the 
base may be located in n mold impurity layer 202. 

[0056] Next, after removing the 2nd resist pattern 209, as shown in drawing 8 (a), the 4th insulator layer 
21 1 which consists of silicon oxide by the oxidizing [ thermally ] method is formed on the front face of 
the p type silicon substrate 200 exposed in the concave slot 210. 

[0057] Next, as shown in drawing 8 (b), n mold low concentration impurity layer 212 with the 
concentration of n mold impurity lower than n mold impurity layer 202 is formed in the surface section 
of the p type silicon substrate 200 in the concave slot 210 to n mold impurity layer 202 and the depth 
more than equivalent by carrying out the ion implantation of the p mold impurity to the p type silicon 
substrate 200 by using the 3rd insulator layer 208 as a mask. In addition, if n mold low concentration 
impurity layer 212 is divided by 2nd p mold impurity layer 217 (refer to drawing 9 (a)) formed in a next 
process, the field linked to n mold low concentration impurity layer 212 in n mold impurity layer 202 will 
turn into the source field 213 or the drain field 214. 

[0058] Next, as shown in drawing 8 (c), the 5th insulator layer 215 which continues on the 3rd insulator 
layer 208 including the concave slot 210 on the whole surface, for example, consists of a silicon nitride 
with a CVD method is deposited. The insulator layer which has etch selectivity to the 4th insulator layer 
211 as the 5th insulator layer 215 is used. 

[0059] As shown in drawing 9 (a), next, by performing etchback using anisotropic etching to the 5th 
insulator layer 215 After forming the sidewall 216 which becomes the wall surface of the concave slot 
210 including the 4th insulator layer 21 1 top from the 5th insulator layer 21 5, By carrying out the ion 
implantation of the p mold impurity to the p type silicon substrate 200 by using the 3rd insulator layer 
208 and sidewall 216 as a mask 2nd p mold impurity layer 217 is formed in the lower part field of the. 
part surrounded by the sidewall 216 in the base of the concave slot 210 so that n mold, low 
concentration impurity layer 212 may be divided. Thereby, as a result of n mold low concentration 
impurity layer's 212 being divided by 2nd p mold impurity layer 217, while 1st n mold low concentration 
impurity range 218 is formed between the source field 213 and 2nd p mold impurity layer 217, 2nd n 
mold low concentration impurity range 219 is formed between the drain field 214 and 2nd p mold 
impurity layer 217. At this time, the threshold electrical potential difference of a transistor can be made 
high by forming 2nd p mold impurity layer 21 7 so that it may become deeper than n mold low 
concentration impurity layer 212. 

[0060] Next, as opposed to the part on 2nd p mold impurity layer 217 in the 4th insulator layer 211, the 
water solution containing buffer fluoric acid performs wet etching, and as shown in drawing 9 (b), 2nd p 
mold impurity layer 217 is exposed. 

[0061] Next, as shown in drawing 9 (c), the gate dielectric film 220 which consists of silicon oxide by the 
oxidizing [ thermally ] method is formed on 2nd p mold impurity layer 217. 

[0062] Next, as shown in drawing 1 0 (a), the conductive film 221 which consists of polish recon film 
which continues on the 3rd insulator layer 208 including the concave slot 210 on the whole surface, for 
example, contains an impurity is deposited. 

[0063] Next, by removing the electric conduction film 221 deposited on the 3rd insulator layer 208 for 
example, by the CMP method, as shown in drawing 10 (b), the gate electrode 222 is formed so that the 
top face of this gate electrode 222 and the top face of the 3rd. insulator layer. 208. may become flat 
almost flat-tapped. 

[0064] Next, as shown in drawing 10 (c). the 6th insulator layer 223 which continues on the 3rd insulator 
layer 208 including the gate electrode 222 top on the whole surface, for example, consists of silicon 
oxide with a CVD method is deposited. 


[0065] Next as shown in drawing 1 1 (a), after forming the 3rd resist pattern 224 which has opening to a 
contact hoie formation field by the photolithography on the 6th insulator layer 223, The 3rd resist 
pattern 224 is used as a mask It etches to the 6th insulator layer 223, 3rd insulator layer 208, 2nd 
insulator layer 203, and 1st insulator layer 201, and the contact hole 225 for the gates, the contact hole 
226 for the sources, and the contact hole 227 for drains are formed, respectively. 

[0066] Next, as shown in drawing 1 1 (b), after removing the 3rd resist pattern 224, as shown in drawing 
Jj[ (c), it has laminated structures, such as titanium nitride film / aluminum film / tungsten film / 
titanium nitride film / titanium film, and the metal wiring layers 228, 229, and 230 used as a drawer 
electrode are formed in the interior and the upper part of the contact hole 225 for the gates, the 
contact hole 226 for the sources, and the contact hole 227 for drains. 

[0067] After forming gate dielectric film 220 on the front face of the p type silicon substrate 200 
exposed in the concave slot 210 formed on the p type silicon substrate 200 according to the 2nd 
operation gestalt, Since the gate electrode 222 is formed by embedding the conductive film 221 in the 
concave slot 210 and the gate electrode 222 can be formed, without using gate dielectric film 220 as an 
etching stopper When forming the gate electrode 222, the situation where gate dielectric film 220 
receives breakage can be prevented. For this reason, since-izing of the gate dielectric film 220 can be 
carried out [ thin film ], without spoiling the dependability of gate dielectric film 220, high integration of a 
semiconductor device can be attained. Moreover, since the high gate electrode 222 of an aspect ratio 
can be formed and-izing of the gate electrode 222 can be carried out [ low **** ] also when gate 
dielectric film 220 is thin-film-ized, improvement in the speed of actuation of a semiconductor device 
can be attained. 

[0068] Moreover, in order according to the 2nd operation gestalt to form 2nd p mold impurity layer 217 
in the lower part field of the base of the concave slot 210 so that n mold impurity layer 202 containing n 
mold low concentration impurity layer 212 may be divided, the source field 213 or the drain field 214 
which consists of an n mold impurity layer 202 divided by 2nd p mold impurity layer 217 is formed. For 
this reason, since channel formation is controllable by impressing an electrical potential difference to the 
gate electrode 222 formed on 2nd p mold impurity layer 217, the dependability of a semiconductor 
device improves. 

[0069] Moreover, by removing the electric conduction film 221 deposited on the 3rd insulator layer 208, 
after according to the 2nd operation gestalt covering the whole surface and depositing the conductive 
film 221 on the 3rd insulator layer 208 including the concave slot 210 Since the gate electrode 222 is 
formed so that the top face of this gate electrode 222 and the top face of the 3rd insulator layer 208 
may become flat almost flat-capped, when forming the gate electrode 222, flattening of the top face of 
the 3rd insulator layer 208 which serves as a substrate in a next process can be carried out. For this 
reason, since the upper wiring or a component can be formed on the 3rd insulator layer 208 including 
the gate electrode 222 top, without performing a flat chemically-modified [ new ] degree, the structure 
of a semiconductor device can be multilayered easily. 

[0070] Moreover, in order according to the 2nd operation gestalt to form the concave slot 210 so that 
the base may be located in n mold impurity layer 202, Since in other words the concave slot 210 is 
formed so that the base may be located below the front face of the p type silicon substrate 200 and the 
lower part of the gate electrode 222 can be formed below the front face of the p type silicon substrate 
200 Compared with the case where the whole gate electrode which has the same thickness as the gate 
electrode 222 is formed above the front face of a semi-conductor substrate, the aspect ratio of the 
contact hole 226 for the sources or the contact hole 227 for drains can be made low. For this reason, 
since embedding of formation of the contact hole 226 for the sources or the contact hole 227 for drains 
or the conductive ingredient to this contact hole can be performed certainly, the dependability of a 
semiconductor device improves. 

[0071] Hereafter, the aspect ratio of the object for the sources at the time of forming the gate 
electrode of the same thickness or the contact hole for drains is explained, referring to drawing 12 (a) 
and (b), using respectively the manufacture approach of the semiconductor device concerning the 


manufacture approach of the conventional semiconductor device, and the 2nd operation gestalt of this 
invention. 

[0072] Drawing 1 2 (a) shows the cross-section configuration of the semiconductor device formed by the 
manufacture approach of the conventional semiconductor device as 1st example of a comparison, and 
drawing 12 (b) shows the cross-section configuration of the semiconductor device formed by the 
manufacture approach of the semiconductor device concerning the 2nd operation gestalt of this 
invention. In addition, in drawing 12 (b), explanation is omitted by giving the same sign to the same 
member as the 1 process sectional view of the 2nd operation gestalt shown in drawing 1 1 (b). 
[0073] drawing 12 (a) — setting — 30 — a silicon substrate and 31 — for a source field and 34, as for 
an insulator layer and 36, a drain field and 35 are [ gate dielectric film and 32 / a gate electrode and 33 
/ the contact hole for the sources and 37 ] the contact holes for drains. In addition, as for the gate 
electrode 32, the who.le is formed above the front face of the front face 33 of a silicon substrate 30, i.e., 
a source field, or the drain field 34. 

[0074] Moreover, it sets to drawing 12 (a) and t1 A is the thickness from the front face of a silicon 
substrate 30 to the top face of the gate electrode 32, and d1. The depth of the contact hole 36 for the 
sources or the contact hole 37 for drains and S are the thickness of the field of the gate electrode 32 
upside in an insulator layer 35. At this time, it becomes d1 =t1 A+S. 

[0075] Although the graphic display has not been carried out, it will become tl A=tGO+tGE if thickness 
of tGO and the gate electrode 32 is set to tGE for the thickness of gate dielectric film 31. 
[0076] On the other hand, it sets to drawing 12 (b). t1B The thickness from the front face of 2nd p mold 
impurity layer 21 7 to the top face of the gate electrode 222, t2 Thickness from the front face of the 
front face 213 of the p type silicon substrate 200, i.e., a source field, or the drain field 214 to the top 
face of the gate electrode 222, d2 The depth of the contact hole 226 for the sources or the contact 
hole 227 for drains and S are the thickness (the same thickness as S of drawing 12 (a)) of the field of 
the gate electrode 222 upside in the 6th insulator layer 223. In addition, the aperture of the contact hole 
226 for the sources or the contact hole 227 for drains presupposes that it is the same as the aperture 
of the contact hole 36 for the sources of drawing 12 (a), or the contact hole 37 for drains. 
[0077] Although the graphic display has not been carried out, it will be set to t1 B=tGO+tGE=t1 A if 
thickness of tGO (the same thickness as tGO of drawing 12 (a)) and the gate electrode 222 is set to 
tGE (the same thickness as tGE of drawing 12 (a)) for the thickness of gate dielectric film 220. 
[0078] Therefore, as shown in drawing 12 (b), it is the depth d2 of the contact hole 226 for the sources, 
or the contact hole 227 for drains. Since it is t2 <t1 B=t1 A while being set to d2 =t2+S, it is d2 <d1. It 
becomes. 

[0079] As explained above, when the gate electrode of the same thickness is formed using respectively 
the manufacture approach of the semiconductor device concerning the manufacture approach of the 
conventional semiconductor device, and the 2nd operation gestalt of this invention, the direction which 
used the manufacture approach of the semiconductor device concerning the 2nd operation gestalt of 
this invention can make low the aspect ratio of the contact hole for the object for the sources, or drains. 
[0080] Moreover, since the lower part of the gate electrode 222 can be formed below the front face of 
the p type silicon substrate 200 according to the 2nd operation gestalt, thickness of the gate electrode 
222 can be thickened compared with the case where form the contact hole the object for the sources 
which has the same depth as the contact hole 226 for the sources, or the contact hole 227 for drains, 
and the same aspect ratio, or for drains, and the whole gate electrode is formed above the front face of 
a semi-conductor substrate. For this reason, since-izing of the gate electrode 222 can be carried out 
[ low **** ], actuation of a semiconductor device is accelerable. 

[0081] Hereafter, the thickness of the gate electrode at.the time of forming the contact hole the object 
for the sources which has the same depth and the same aspect ratio, or for drains is explained, referring 
to drawing 1 3 (a) and (b), using respectively the manufacture approach of the semiconductor device 
concerning the manufacture approach of the conventional semiconductor device, and the 2nd operation 
gestalt of this invention. 


[0082] Drawing 13 (a) shows the cross-section configuration of the semiconductor device formed by the 
manufacture approach of the conventional semiconductor device as 2nd example of a comparison, and 
drawing 13 (b) shows the cross-section configuration of the semiconductor device formed by the 
manufacture approach of the semiconductor device concerning the 2nd operation gestalt of this 
invention. In addition, in drawing 13 (b), explanation is omitted by giving the same sign to the same 
member as the 1 process sectional view of the 2nd operation gestalt shown in drawing 1 1 (b). 
[0083] drawing 13 (a) — setting — 40 — a silicon substrate and 41 — for a source field and 44, as for 
an insulator layer and 46, a drain field and 45 are [ gate dielectric film and 42 / a gate electrode and 43 
/ the contact hole for the sources and 47 ] the contact holes for drains. In addition, as for the gate 
electrode 42, the whole is formed above the front face of the front face 43 of a silicon substrate 40, i.e., 
a source field, or the drain field 44. 

[0084] Moreover, it sets to drawing 13 (a) and T1 A is the thickness from the front face of a silicon 
substrate 40 to the top face of the gate electrode 42, and D1. The depth of the contact hole 46 for the 
sources or the contact hole 47 for drains and S are the thickness of the field of the gate electrode 42 
upside in an insulator layer 45. It is set to T1 A=D1-S at this time. 

[0085] A graphic display is the thickness TGE1 of the gate electrode 42, when thickness of gate 
dielectric film 41 is set to tGO, although not carried out. It becomes TGE1 =T1 A-tGO. 
[0086] On the other hand, it sets to drawing 13 (b). T1 B The thickness from the front face of the front 
face 213 of the p type silicon substrate 200, i.e., a source field, or the drain field 214 to the top face of 
the gate electrode 222, T2 Thickness from the front face of 2nd p mold impurity layer 217 to the top 
face of the gate electrode 222, D1 The depth (the same depth as D1 of drawing 13 (a)) of the contact 
hole 226 for the sources or the contact hole 227 for drains and S are the thickness (the same thickness 
as S of drawing 13 (a)) of the field of the gate electrode 222 upside in the 6th insulator layer 223. In 
addition, the aperture of the contact hole 226 for the sources or the contact hole 227 for drains 
presupposes that it is the same as the aperture of the contact hole 46 for the sources of drawing 13 (a), 
or the contact hole 47 for drains. 

[0087] A graphic display is the thickness TGE2 of the gate electrode 222, when thickness of gate 
dielectric film 220 is set to tGO (the same thickness as tGO of drawing 13 (a)), although not carried out. 
It is set to TGE2 =T2-tGO. 

[0088] Therefore, since it is T2 >T1 B=T1 A=D1-s while being set to T1 B=D1-S as shown in drawing 13 
(b) f it is TGE2 >TGE1. It becomes. 

[0089] As explained above, when the contact hole the object for the sources which has the same depth 
and the same aspect ratio, or for drains is formed using respectively the manufacture approach of the 
semiconductor device concerning the manufacture approach of the conventional semiconductor device, 
and the 2nd operation gestalt of this invention, the direction which used the manufacture approach of 
the semiconductor device concerning the 2nd operation gestalt of this invention can thicken thickness 
of a gate electrode. 

[0090] Moreover, since according to the 2nd operation gestalt the insulation between the source field 
213 or the drain field 214, and the gate electrode 222 improves in order to form a sidewall 216 in the 
wall surface of the concave slot 210, the dependability of a semiconductor device improves. 
[0091] According to the 2nd operation gestalt, in the surface section of the p type silicon substrate 200 
in the concave slot 210 moreover, n mold low concentration impurity layer 212 After forming to the 
depth more than n mold impurity layer 202 and an EQC, to the lower part field of the part surrounded by 
the sidewall 216 in the base of the concave slot 210 In order to form 2nd p mold impurity layer 217 so 
that n mold low concentration impurity layer 212 may be divided, The result by which n mold low 
concentration impurity layer 212 is divided by 2nd p mold impurity layer 217, While 1st n mold low 
concentration impurity range 218 is formed between the source field 213 and 2nd p mold impurity layer 
217, 2nd n mold low concentration impurity range 219 is formed between the drain field 214 and 2nd p 
mold impurity layer 217. For this reason, since field strength generated when an electrical potential 
difference is impressed between the source field 213 and the drain field 214 can be made small, the 


dependability of a semiconductor device improves. 

[0092] Moreover, since according to the 2nd operation gestalt it deposits so that it may have the 
thickness of extent which is not thoroughly removed by the anisotropic etching performed to the 5th 
insulator layer 215 in the 3rd insulator layer 208 and the situation where the 3rd insulator layer 208 is 
removed thoroughly and the component isolation region 207 receives breakage can be prevented when 
performing anisotropic etching to the 5th insulator layer 215, the dependability of a semiconductor 
device improves. 

[0093] Moreover, since according to the 2nd operation gestalt the 3rd insulator layer 208 and 5th 
insulator layer 215 have etch selectivity to the 4th insulator layer 21 1 and the sidewall 216 which 
consists of the 3rd insulator layer 208 and the 5th insulator layer 215 is not removed when etching 
removes the 4th insulator layer 21 1, the situation where the concave slot 210 receives breakage can be 
prevented. For this reason, since the gate electrode 222 which has a predetermined dimension can be 
formed certainly, the dependability of a semiconductor device improves. 

[0094] In addition, although the polish recon film containing an impurity was used as conductive film 221 
in the 2nd operation gestalt It replaces with this. The tungsten film, the molybdenum film, the titanium 
film, the platinum film, Monolayers, such as a copper film, tungsten silicide film, molybdenum silicide film, 
titanium silicide film, or platinum silicide film, Or the cascade screen of the tungsten silicide film, the 
molybdenum silicide film, the titanium silicide film or the platinum silicide film, and the polish recon film 
containing an impurity etc. may be used. 

[0095] Moreover, in the 2nd operation gestalt, although the nMOS transistor was formed using the p 
type silicon substrate 200, also when it replaces with this and a pMOS transistor is formed using n mold 
silicon substrate, equivalent effectiveness is acquired. 

[0096] (3rd operation gestalt) The manufacture approach of the semiconductor device concerning the 
3rd operation gestalt of this invention is explained hereafter, referring to drawing 14 (a) - (c) and 
drawing 15 (a) - (c), drawing 16 (a) - (c) drawing 17 (a) - (c) and drawing 18 (a) - (c), drawing 19 (a), (b), 
and drawing 20 (a) and (b). 

[0097] First, as shown in drawing 14 (a), after forming the 1st insulator layer 301 which consists of 
silicon oxide by the oxidizing [ thermally ] method, n mold impurity layer 302 is formed on the p type 
silicon substrate 300 at the 1st insulator layer 301 bottom in the p type silicon substrate 300 by 
carrying out the ion implantation of the n mold impurity to the p type silicon substrate 300 by using the 
1st insulator layer 301 as a protective coat. 

[0098] Next, as shown in drawing 14 (b), after depositing the 2nd insulator layer 303 which consists of a 
silicon nitride with a CVD method, the 1st resist pattern 304 which has opening to an isolation formation 
field by the photolithography on the 2nd insulator layer 303 is formed on the 1st insulator layer 301. 
[0099] Next, by etching to the 2nd insulator layer 303, 1st insulator layer 301, and p type silicon 
substrate 300, respectively by using the 1st resist pattern 304 as a mask, as shown in drawing 14 (c) By 
carrying out the ion implantation of the p mold impurity to the p type silicon substrate 300 by using the 
1st resist pattern 304 as a mask, after forming the isolation slot 305 in the p type silicon substrate 300 
1st p mold impurity layer 306 is formed in the surface section of the p type silicon substrate 300 in the 
isolation slot 305. 

[0100] Next, after removing the 1st resist pattern 304, it continues on the 2nd insulator layer 303 
including the isolation slot 305 on the whole surface. After that the aforementioned silicon oxide which 
deposited silicon oxide with the CVD method and was deposited on the 2nd insulator layer 303 for .... 
example, for example, by removing by the CMP method As shown in drawing 15 (a), the component- 
isolation region 307 is formed so that the top face of this component isolation region 307 and the top 
face of the 2nd insulator layer 303 may become flat almost flat-tapped. , . . 

[0101] Next, as shown in drawing 15 (b), the 3rd insulator layer 308 which continues on the whole 
surface on the 2nd insulator layer 303 including the component isolation region 307 top, for example, 
consists of a silicon nitride with a CVD method is deposited. While using the insulator layer which has 
etch selectivity as the 3rd insulator layer 308 to the 4th insulator layer 311 (see drawing 1 6 (a)) 


deposited behind at this time, it deposits so that it may have the thickness of extent which is not 
thoroughly removed by the anisotropic etching (see drawing 16 (c) and drawing 1 7 (a)) performed to the 
5th insulator layer 317 which deposits the 3rd insulator layer 308 behind. 

[0102] Next, as shown in drawing 15 (c), after forming the 2nd resist pattern 309 which has opening to a 
gate electrode formation field by the photolithography on the 3rd insulator layer 308, By etching to the 
3rd insulator layer 308, 2nd insulator layer 303, 1st insulator layer 301, and p type silicon substrate 300, 
respectively by using the 2nd resist pattern 309 as a mask The concave slot 310 is formed so that the 
base may be located below n mold impurity layer 302. The source field or drain field (see the source field 
315 and the drain field 316 of drawing 16 (b)) which consists of an n mold impurity layer 302 divided by 
the concave slot 310 by this is formed. 

[0103] Next, after removing the 2nd resist pattern 309, as shown in drawing 16 (a), the 4th insulator 
layer 311 which consists of silicon oxide by the oxidizing [ thermally ] method is formed on the front 
face of the p type silicon substrate 300 exposed in the concave slot 310. 

[0104] Next, by carrying out the ion implantation of the n mold impurity to the p type silicon substrate 
300 by using the 3rd insulator layer 308 as a mask, as shown in drawing 16 (b) T n mold low concentration 
impurity layer 312 with the concentration of n mold impurity lower than n mold impurity layer 302 is 
formed in the surface section of the p type silicon substrate 300 in the concave slot 310 so that it may 
connect with n mold impurity layer 302 315, i.e., a source field, and the drain field 316. While 1st n mold 
high concentration impurity range 313 a little where the concentration of n mold impurity is higher than 
n mold impurity layer 302 is formed near the wall surface of the concave slot 310 in the source field 315 
at this time, 2nd n mold high concentration impurity range 314 a little where the concentration of n mold 
impurity is higher than n mold impurity layer 302 is formed near the wall surface of the concave slot 310 
in the drain field 316. 

[0105] Next, as shown in drawing 16 (c), the 5th insulator layer 317 which continues on the 3rd insulator 
layer 308 including the concave slot 310 on the whole surface, for example, consists of a silicon nitride 
with a CVD method is deposited. The insulator layer which has etch selectivity to the 4th insulator layer 
311 as the 5th insulator layer 317 is used. 

[0106] Next, as shown in drawing 17 (a), the sidewall 318 which becomes the wall surface of the 
concave slot 310 including the 4th insulator layer 31 1 top from the 5th insulator layer 317 is formed by 
performing etchback using anisotropic etching to the 5th insulator layer 317. 

[0107] Next, by carrying out the ion implantation of the p mold impurity to the p type silicon substrate 
300 by using the 3rd insulator layer 308 and sidewall 318 as a mask, as shown in drawing 17 (b), 2nd p 
mold impurity layer 319 is formed in the lower part field of the part surrounded by the sidewall 318 in 
the base of the concave slot 310 so that n mold low concentration impurity layer 312 may be divided. 
Thereby, as a result of n mold low concentration impurity layers 312 being divided by 2nd p mold 
impurity layer 319, while 1st n mold low concentration impurity range 320 is formed between the source 
field 315 and 2nd p mold impurity layer 319, 2nd n mold low concentration impurity range 321 is formed 
between the drain field 316 and 2nd p mold impurity layer 319. At this time, the threshold electrical 
potential difference of a transistor can be made high by forming 2nd p mold impurity layer 319 so that it 
may become deeper than n mold low concentration impurity layer 312. 

[0108] Next, as opposed to the part on 2nd p mold impurity layer 319 in the 4th insulator layer 311, the 
water solution containing buffer fluoric acid performs wet etching, and as shown in drawing 17 (c), 2nd p 
mold impurity layer 319 is exposed. 

[0109] Next, as shown in drawing 18 (a), the gate dielectric film 322 which consists of silicon oxide by 
the oxidizing [thermally ] method is formed on 2nd p mold impurity layer 319. 

[01 10] Next, as shown in drawing 18 (b), the conductive film 323 which consists of polish recon film - 
which continues on the 3rd insulator layer 308 including the concave slot 310 on the whole surface, for 
example, contains an impurity is deposited. 

[0111] Next, by removing the electric conduction film 323 deposited on the 3rd insulator layer 308 for 
example, by the CMP method, as shown in drawing 18 (c), the gate electrode 324 is formed so that the 


top face of this gate electrode 324 and the top face of the 3rd insulator layer 308 may become flat 
almost flat-tapped. 

[0112] Next as shown in drawing 19 (a), the 6th insulator layer 325 which continues on the 3rd insulator 
layer 308 including the gate electrode 324 top on the whole surface, for example, consists of silicon 
oxide with a CVD method is deposited. 

[01 13] Next, as shown in drawing 19 (b), after forming the 3rd resist pattern 326 which has opening to a 
contact hole formation field by the photolithography on the 6th insulator layer 325, The 3rd resist 
pattern 326 is used as a mask It etches to the 6th insulator layer 325, 3rd insulator layer 308, 2nd 
insulator layer 303, and 1st insulator layer 301, and the contact hole 327 for the gates, the contact hole 
328 for the sources, and the contact hole 329 for drains are formed, respectively. 

[01 14] Next, as shown in drawing 20 (a), after removing the 3rd resist pattern 326, as shown in drawing 
20 (b), it has laminated structures, such as titanium nitride film / aluminum film / tungsten film / 
titanium nitride film / titanium film, and the metal wiring layers 330, 331, and 332 used as a drawer 
electrode are formed in the interior and the upper part of the contact hole 327 for the gates, the 
contact hole 328 for the sources, and the contact hole 329 for drains. 

[0115] After forming gate dielectric film 322 on the front face of the p type silicon substrate 300 
exposed in the concave slot 310 formed on the p type silicon substrate 300 according to the 3rd 
operation gestalt, Since the gate electrode 324 is formed by embedding the conductive film 323 in the 
concave slot 310 and the gate electrode 324 can be formed, without using gate dielectric film 322 as an 
etching stopper When forming the gate electrode 324, the situation where gate dielectric film 322 
receives breakage can be prevented. For this reason, since-izing of the gate dielectric film 322 can be 
carried out [ thin film ], without spoiling the dependability of gate dielectric film 322, high integration of a 
semiconductor device can be attained. Moreover, since the high gate electrode 324 of an aspect ratio 
can be formed and-izing of the gate electrode 324 can be carried out [ low **** ] also when gate 
dielectric film 322 is thin-film-ized, improvement in the speed of actuation of a semiconductor device 
can be attained. 

[0116] Moreover, in order according to the 3rd operation gestalt to form the .concave slot 310 so that 
the base may be located below n mold impurity layer 302, the source field 315 or the drain field 316 
which consists of an n mold impurity layer 302 divided by the concave slot 310 is formed. For this 
reason, since channel formation is controllable by impressing an electrical potential difference to the 
gate electrode 324 formed in the concave slot 310, the dependability of a semiconductor device 
improves. 

[0117] Moreover, by removing the electric conduction film 323 deposited on the 3rd insulator layer 308, 
after according to the 3rd operation gestalt covering the whole surface and depositing the conductive 
film 323 on the 3rd insulator layer 308 including the concave slot 310 Since the gate electrode 324 is 
formed so that the top face of this gate electrode 324 and the top face of the 3rd insulator layer 308 
may become flat almost flat-capped, when forming the gate electrode 324, flattening of the top face of 
the 3rd insulator layer 308 which serves as a substrate in a next process can be carried out For this 
reason, since the upper wiring or a component can be formed on the 3rd insulator layer 308 including 
the gate electrode 324 top, without performing a flat chemically-modified [ new ] degree, the structure 
of a semiconductor device can be multilayered easily. 

[01 18] Moreover, in order according to the 3rd operation gestalt to form the concave slot 310 so that 
the base may be located below n mold impurity layer 302, Since in other words the concave slot 310 is 
formed so that the base may be located below the front face of the p type silicon substrate 300 and the 
lower part of the gate electrode 324 can be formed below the front face of the p type silicon substrate 
300 Compared with the case where the whole gate electrode -which has the same thickness as the gate 
electrode 324 is formed above the front face of a semi-conductor substrate, the aspect ratio of the 
contact hole 328 for the sources or the contact hole 329 for drains can be made low. For this reason, 
since embedding of formation of the contact hole 328 for the sources or the contact hole 329 for drains 
or the conductive ingredient to this contact hole can be performed certainly, the dependability of a 


semiconductor device improves. 

[01 1 9] Hereafter, the aspect ratio of the object for the sources at the time of forming the gate 
electrode of the same thickness or the contact hole for drains is explained, referring to drawing 21 (a) 
and (b), using respectively the manufacture approach of the semiconductor device concerning the 
manufacture approach of the conventional semiconductor device, and the 3rd operation gestalt of this 
invention. 

[0120] Drawing 21 (a) shows the cross-section configuration of the semiconductor device formed by the 
manufacture approach of the conventional semiconductor device as 3rd example of a comparison, and 
drawing 21 (b) shows the cross-section configuration of the semiconductor device formed by the 
manufacture approach of the semiconductor device concerning the 3rd operation gestalt of this 
invention. In addition, in drawing 21 (b), explanation is omitted by giving the same sign to the same 
member as the 1 process sectional view of the 3rd operation gestalt shown in drawing 20 (a). 
[0121] drawing 21 (a) — setting — 50 — a silicon substrate and 51 — for a source field and 54, as for 
an insulator layer and 56, a drain field and 55 are [ gate dielectric film and 52 / a gate electrode and 53 
/ the contact hole for the sources and 57 ] the contact holes for drains. In addition, as for the gate 
electrode 52, the whole is formed above the front face of the front face 53 of a silicon substrate 50, i.e., 
a source field, or the drain field 54. 

[0122] Moreover, it sets to drawing 21 (a) and t3A is the thickness from the front face of a silicon 
substrate 50 to the top face of the gate electrode 52, and d3. The depth of the contact hole 56 for the 
sources or the contact hole 57 for drains and S are the thickness of the field of the gate electrode 52 
upside in an insulator layer 55. At this time, it becomes d3 =t3 A+S. 

[0123] Although the graphic display has not been carried out, it will become t3 A=tGO+tGE if thickness 
of tGO and the gate electrode 52 is set to tGE for the thickness of gate dielectric film 51. 
[0124] On the other hand, it sets to drawing 21 (b). t3B The thickness from the front face of 2nd p mold 
impurity layer 319 to the top face of the gate electrode 324, t4 Thickness from the front face of the 
front face 315 of the p type silicon substrate 300, i.e., a source field, or the drain field 316 to the top 
face of the gate electrode 324, d4 The depth of the contact hole 328 for the sources or the contact 
hole 329 for drains and S are the thickness (the same thickness as S of drawing 21 (a)) of the field of 
the gate electrode 324 upside in the 6th insulator layer 325. In addition, the aperture of the contact hole 
328 for the sources or the contact hole 329 for drains presupposes that it is the same as the aperture 
of the contact hole 56 for the sources of drawing 21 (a), or the contact hole 57 for drains. 
[0125] Although the graphic display has not been carried out, it will be set to t3 B=tGO+tGE=t3A if 
thickness of tGO (the same thickness as tGO of drawing 21 (a)) and the gate electrode 324 is set to 
tGE (the same thickness as tGE of drawing 21 (a)) for the thickness of gate dielectric film 322. 
[0126] Therefore, as shown in drawing 21 (b), it is the depth d4 of the contact hole 328 for the sources, 
or the contact hole 329 for drains. Since it is t4 <t3 B=t3A while being set to d4 =t4+S, it is d4 <d3. It 
becomes. 

[0127] As explained above, when the gate electrode of the same thickness is formed using respectively 
the manufacture approach of the semiconductor device concerning the manufacture approach of the 
conventional semiconductor device, and the 3rd operation gestalt of this invention, the direction which 
used the manufacture approach of the semiconductor device concerning the 3rd operation gestalt of 
this invention can make low the aspect ratio of the contact hole for the object for the sources, or drains. 
[0128] Moreover, since the lower part of the gate electrode 324 can be formed below the front face of 
the p type silicon substrate 300 according to the 3rd operation gestalt, thickness of the gate electrode 
324 can be thickened compared with the case where form the contact hole the object for the sources 
which has the same depth as the contact hole 328 for the sources, or the contact hole 329 for drains, 
and the same aspect ratio, or for drains, and the whole gate electrode is formed above the front face of 
a semi-conductor substrate. For this reason, since-izing of the gate electrode 324 can be carried out 
[ low **** ], actuation of a semiconductor device is accelerable. 

[0129] Hereafter, the thickness of the gate electrode at the time of forming the contact hole the object 


for the sources which has the same depth and the same aspect ratio, or for drains is explained, referring 
to drawing 22 (a) and (b), using respectively the manufacture approach of the semiconductor device 
concerning the manufacture approach of the conventional semiconductor device, and the 3rd operation 
gestalt of this invention. 

[0130] Drawing 22 (a) shows the cross-section configuration of the semiconductor device formed by the 
manufacture approach of the conventional semiconductor device as 4th example of a comparison, and 
drawing 22 (b) shows the cross-section configuration of the semiconductor device formed by the 
manufacture approach of the semiconductor device concerning the 3rd operation gestalt of this 
invention, [n addition, in drawing 22 (b), explanation is omitted by giving the same sign to the same 
member as the 1 process sectional view of the 3rd operation gestalt shown in drawing 20 (a). 
[0131] drawing 22 (a) — setting — 60 — a silicon substrate and 61 — for a source field and 64, as for 
an insulator layer and 66, a drain field and 65 are [ gate dielectric film and 62 / a gate electrode and 63 
/ the contact hole for the sources and 67 ] the contact holes for drains. In addition, as for the gate 
electrode 62, the whole is formed above the front face of the front face 63 of a silicon substrate 60, i.e., 
a source field, or the drain field 64. 

[0132] Moreover, it sets to drawing 22 (a) and T3A is the thickness from the front face of a silicon 
substrate 60 to the top face of the gate electrode 62, and D3. The depth of the contact hole 66 for the 
sources or the contact hole 67 for drains and S are the thickness of the field of the gate electrode 62 
upside in an insulator layer 65. It is set to T3A=D3-S at this time. 

[0133] A graphic display is the thickness TGE1 of the gate electrode 62, when thickness of gate 
dielectric film 61 is set to tGO, although not carried out. It becomes TGE1 =T3A-tGO. 
[0134] On the other hand, it sets to drawing 22 (b). T3B The thickness from the front face of the front 
face 315 of the p type silicon substrate 300, i.e., a source field, or the drain field 316 to the top face of 
the gate electrode 324, T four Thickness from the front face of 2nd p mold impurity layer 319 to the top 
face of the gate electrode 324, D3 It is the depth (the same depth as D3 of drawing 22 (a)) of the 
contact hole 328 for the sources, or the contact hole 329 for drains, and S is the thickness (the same 
thickness as S of drawing 22 (a)) of the field of the gate electrode 324 upside in the 6th insulator layer 
325. In addition, the aperture of the contact hole 328 for the sources or the contact hole 329 for drains 
presupposes that it is the same as the aperture of the contact hole 66 for the sources of drawing 22 (a), 
or the contact hole 67 for drains. 

[0135] A graphic display is the thickness TGE2 of the gate electrode 324, when thickness of gate 
dielectric film 322 is set to tGO (the same thickness as tGO of drawing 22 (a)), although not carried out. 
It is set to TGE2 =T-four~tGO. 

[0136] Therefore, since it is THbur >T3B=T3A=D3-S while being set to T3B=D3-S as shown in drawing 
22 (b), it is TGE2 >TGE1. It becomes. 

[0137] As explained above, when the contact hole the object for the sources which has the same depth 
and the same aspect ratio, or for drains is formed using respectively the manufacture approach of the 
semiconductor device concerning the manufacture approach of the conventional semiconductor device, 
and the 3rd operation gestalt of this invention, the direction which used the manufacture approach of 
the semiconductor device concerning the 3rd operation gestalt of this invention can thicken thickness 
of a gate electrode. 

[0138] Moreover, since according to the 3rd operation gestalt the insulation between the source field 
315 or the drain field 316, and the gate electrode 324 improves in order to form a sidewall 318 in the 
wall surface of the concave slot 310, the dependability of a semiconductor device improves. 
[0139] According to the 3rd operation gestalt, in the surface section of the p type silicon substrate 300 
in the concave slot 310 moreover, n mold low concentration impurity layer 312 In order to form 2nd p 
mold impurity layer 319 so that n mold low concentration impurity layer 312 may be divided after forming 
so that it may connect with n mold impurity layer 302 315, i.e., a source field, and the drain field 316, 
The result by which n mold low concentration impurity layer 312 is divided by 2nd p mold impurity layer 
319, While 1st n mold low concentration impurity range 320 is formed between the source field 315 and 


2nd p mold impurity layer 319, 2nd n mold low concentration impurity range 321 is formed between the 
drain field 316 and 2nd p mold impurity layer 319. For this reason, since field strength generated when 
an electrical potential difference is impressed between the source field 315 and the drain field 316 can 
be made small, the dependability of a semiconductor device improves. 

[0140] Moreover, since according to the 3rd operation gestalt it deposits so that it may have the 
thickness of extent which is not thoroughly removed by the anisotropic etching performed to the 5th 
insulator layer 317 in the 3rd insulator layer 308 and the situation where the 3rd insulator layer 308 is 
removed thoroughly and the component isolation region 307 receives breakage can be prevented when 
performing anisotropic etching to the 5th insulator layer 317, the dependability of a semiconductor 
device improves. 

[0141] Moreover, since according to the 3rd operation gestalt the 3rd insulator layer 308 and 5th 
insulator layer 317 have etch selectivity to the 4th insulator layer 31 1 and the sidewall 318 which 
consists of the 3rd insulator layer 308 and the 5th insulator layer 317 is not removed when etching 
removes the 4th insulator layer 31 1, the situation where the concave slot 310 receives breakage can be 
prevented. For this reason, since the gate electrode 324 which has a predetermined dimension can be 
formed certainly, the dependability of a semiconductor device improves. 

[0142] In addition, although the polish recon film containing an impurity was used as conductive film 323 
in the 3rd operation gestalt It replaces with this. The tungsten film, the molybdenum film, the titanium 
film, the platinum film, Monolayers, such as a copper film, tungsten silicide film, molybdenum silicide film, 
titanium silicide film, or platinum silicide film, Or the cascade screen of the tungsten silicide film, the 
molybdenum silicide film, the titanium silicide film or the platinum silicide film, and the polish recon film 
containing an impurity etc. may be used. - 

[0143] Moreover, in the 3rd operation gestalt, although the nMOS transistor was formed using the p 
type silicon substrate 300, also when it replaces with this and a pMOS transistor is formed using n mold 
silicon substrate, equivalent effectiveness is acquired. 

[0144] • ; 

[Effect of the Invention] Since according to this invention gate dielectric film does not receive breakage 
when forming a gate electrode and-izing of the gate dielectric film can be carried out [ thin film-], 
without spoiling the dependability of gate dielectric film, high integration of a semiconductor device can 
be attained. Moreover, since the high gate electrode of an aspect ratio can be formed and-izing of the 
gate electrode can be carried out [ low **** ] also when gate dielectric film is thin— film-ized,^. 
improvement in the speed of actuation of a semiconductor device can be attained. 


[Translation done.] 


* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] (a) - (c) is the sectional view showing each process of the manufacture approach of the 
semiconductor device concerning the 1st operation gestalt. 

[Drawing 2] (a) - (c) is the sectional view showing each process of the manufacture approach of the 
semiconductor device concerning the 1st operation gestalt. ; 

[Drawing 3] (a) - (c) is the sectional view showing each process of the manufacture approach of the 
semiconductor device concerning the 1st operation gestalt. 

[Drawing 4] (a) - (c) is the sectional view showing each process of the manufacture approach of the 
semiconductor device concerning the 1st operation gestalt. 

[Drawing 5] (a) and (b) are the sectional views showing each process of the manufacture approach of 
the semiconductor device concerning the 1st operation gestalt. 

[Drawing 6] (a) - (c) is the sectional view showing each process of the manufacture approach of the 
semiconductor device concerning the 2nd operation gestalt. 

[Drawing 7] (a) - (c) is the sectional view showing each process of the manufacture approach of the , 
semiconductor device concerning the 2nd operation gestalt. 

[Drawing 8] (a) - (c) is the sectional view showing each process of the manufacture approach of the 
semiconductor device concerning the 2nd operation gestalt. 

[Drawing 9] (a) - (c) is the sectional view showing each process of the manufacture approach of the 
semiconductor device concerning the 2nd operation gestalt. 

[Drawing 10] (a) - (c) is the sectional view showing each process of the manufacture approach of the 
semiconductor device concerning the 2nd operation gestalt. 

[Drawing 1 1] (a) - (c) is the sectional view showing each process of the manufacture approach of the 
semiconductor device concerning the 2nd operation gestalt. 

[Drawing 1 2] (a) is drawing showing the cross-section configuration of the semiconductor device 
obtained by the manufacture approach of the conventional semiconductor device as 1st example of a 
comparison, and (b) is drawing showing the cross-section configuration of the semiconductor device 
obtained by the manufacture approach of the semiconductor device concerning the 2nd operation 
gestalt. 

[Drawing 13] (a) is drawing showing the cross-section configuration of the semiconductor device 
obtained by the manufacture approach of the conventional semiconductor device as 2nd example of a 
comparison, and (b) is drawing showing the cross-section configuration of the semiconductor device 
obtained by the manufacture approach of the semiconductor device concerning the 2nd operation 
gestalt. 

[Drawing 14] (a) - (c) is the sectional view showing each process of the manufacture approach of the 
semiconductor device concerning the 3rd operation gestalt. _ 
[Drawing 15] (a) - (c) is the sectional view showing each process of the manufacture approach of the 
semiconductor device concerning the 3rd operation gestalt. 

[Drawing 16] (a) - (c) is the sectional view showing each process of the manufacture approach of the 
semiconductor device concerning the 3rd operation gestalt. 


[Drawing 1 7] (a) - (c) is the sectional view showing each process of the manufacture approach of the 
semiconductor device concerning the 3rd operation gestalt. 

[D rawing 18] (a) - (c) is the sectional view showing each process of the manufacture approach of the 
semiconductor device concerning the 3rd operation gestalt. 

[Drawing 19] (a) and (b) are the sectional views showing each process of the manufacture approach of 
the semiconductor device concerning the 3rd operation gestalt. 

[Drawing 20] (a) and (b) are the sectional views showing each process of the manufacture approach of 
the semiconductor device concerning the 3rd operation gestalt. 

[Drawing 21] (a) is drawing showing the cross-section configuration of the semiconductor device 
obtained by the manufacture approach of the conventional semiconductor device as 3rd example of a 
comparison, and (b) is drawing showing the cross-section configuration of the semiconductor device 
obtained by the manufacture approach of the semiconductor device concerning the 3rd operation 
gestalt. 

[Drawing 22] (a) is drawing showing the cross-section configuration of the semiconductor device 
obtained by the manufacture approach of the conventional semiconductor device as 4th example of a 
comparison, and (b) is drawing showing the cross-section configuration of the semiconductor device 
obtained by the manufacture approach of the semiconductor device concerning the 3rd operation 
gestalt. 

[Drawing 23] (a) and (b) are the sectional views showing each process of the manufacture approach of 
the conventional semiconductor device. 
[Description of Notations] 
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Dfl«»rt©^gw*ca£«o*ffi«»K» ftiarms!©^ 

£ l «m3o(£*A7*Mfej| £#*f*-5 J: 5 
ft2**S©*^0&»jfc1-5X6*«*.-C^*;:i 

[0 0 2 2] d <£> J; 5 1-1-3 £; f2#ll©^ipfi«ll 
KJ:oT#W£;h,fcftl-*«ffl©^«**BM*s, y 

-^««xf± k w ^mt&tm 2 graso^ttfeji t © 

¥*#§*«©««*# fl]±"t-S.- 
[0 0 2 3]-*3BWoi^*flESS1t©»Jt*«fe»c:j3V^-C,. 
B!W*l»Sr^J«-f 5ISI4, [!fl:|K*g£*r©Jgffi;asft i gp| 

mv^wtsm x t> fc-ffMfcffciti-* <t 5 jjijgj^-t-sxe 

[0 0 2 4] d©J: 5tci-3 £ N ff— h«ffi©T»*r^ 

@£fr£¥*#S&©*EJ: 9 t>-MWK:?l*J*-*-«*fi- t 
.tb^r, y— *JBXfiKW wawai^^ 1**— yw© 

tT* 5 d t as-c* 5 ©T\ ^#S«©fll«ltt*SfiI±1- 
3» Dfl:R*fcJ:oT#WSrtfc»i**ffl©*« 
«■ E> fc 3 V — * «H«X tt K t"f vWKjWJMR £ H 3 

^iKtotft^jjtSrliip-ptSOT?. 

[0 0 2 5] QDttiftOjgfia: ft 1 W*S©**MWi ± 0 
tTOSKffiH-t-***. D!l*«Sr»ia-f-5xeiy-h 
*ft*fll&»fiM-3Xgi:©rate» Oattift©SiEK:feflM<li 

©1M K**-/»'*r?»j*i-5XSSr«*.-Cv^adi:^# 

[0 0 2 6] r©i 5»di-3i:, y — *fM£XfiKW 


(4) 

[0027] iHttipt©jSEB5isjB i mmmo^m^os X <o 
©*iB«fc» a$ i m^M^mmm x <o 

ffiv^»li»«S!©««*^tt***» ftisgms©^M 

ftdCTMiMi £#»-r s j: 5 k ft 2 mmm a>*mom * 

[0 0 2 8] Z.<D£o\Z-f5b. ft 2 «m9©7tt4MI 

(cj;o-c^»f$^fcfti^ms©<&jgs^M^^> y 

Mfc»/8 y-^-ES^ot FK i^9«i©IW 

• .*©-c\ ^5»^a©m«w4^[^±-r3o 

[0 0 2 9] 

• i&w<omM<omm] (ft 1 ©%%*$«) ar> jwrw 

©ft 1 ©9aS^ttfc«a^#3S11©Mjft#8efcov* 

20 t, Ell (a) ~ (c) ,1212 (a) ~ (c) , HI 3 

(a) ~(c) . HI4 (a) ~ (c) RlfW 5 (a) , 

(b) $r#flBL*#e>IM3-t-S. 

[0 0 3 0] S?\ Hll (a) iZTsk-tXolZ, pS->]J 

nyJSi o o©±teW*fflRBM:ifcfc<fc V'>l)=**Wt 
fldKa»fcfcSft i ©*fe*WK l o i Srjfcjfcbfcfc* ft i © 

-ttfMM 0 1 LTpSi'y aylftl 0 01: 

»^ 10 0 }c*s»t 5ft 1 <D®B-Wk 1 0 1 ©TIBJfc nSPF 
Wil 0 2«rJfi*j«-*-3.- 
30 [003 U*K» Br (b) t*tJ:5l:, *ioJ6 

ihri o i©±»c«*.ifcvD«feKj:9'>y =*i/mtm 

*»feft5ft2©|felWJIl 0 3*mmLtci£, ft2©«t 
fill o 3©±tr7* W?y j\zx.'om z ?-5rffi.MjS. 

1 0 1 JcMLT^s/^V^dl^ttilrW-rSi^^^ffl^ 

[0 0 3 2] j^tc, 01 (c) £^1-J;5^ ftl©I^ 
i?^ h^^ — >-l 0 4Sr-v^^t L'Tft 2 ©*fe&JBi 1 0 

40 3, ^loftiiioiWpi-yyaySiioot: 

y 3 1 0 0 1 0 5 iJ&fit Lfc^, ft 

>^St£ 1 0 0 \z p S^«»*rW d t {c J; 

t> > ft^iKW i o 5 rt© psv y a >mm i o o ©* 
ffigBKft i © P si^M^a 106 

[0 0 3 3] ^fC, ftlWUv'X h/-?^ — VI 0 4&G& 
* Lfc^, 1 0 5 Sr^-frft 2 ©KUSUR 10 3 

Oil^ICIot, W^«CVDi£JCJ;!9 ->y 

so tt^ai, ^©^, ft 2 ©jfe»M i o 3 <o±\zmm 
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irtCtoT, 02 (a) tc^-T J; 5> tc, Sf^B* 

K&ctt 107*, umi-^mmm 1 o 7 ©±® ti2ro 

[0 0 3 4] 0 2 (b) K^i" «fc5K, *T-#Sl 

ftlttl 0 7©±*^tf*2©|ft»fflll 0 3©±fc£B5fc 
lot, 09*.fcfCVDi£K«fc 0 V!J 
I3W»1 0 8£*Sl»1-3o »3©*«tfflll 08t 

[0 0 3 5] 0 2 (c) i:*t±5t, ^3©if& 

Mtisi 0 8©±K7* hy y^7 7-fiat).y-ns 

^£tt#fcHn»t:W1-3iB2©t'S?* h'*f-*l 0 
9SrJ»J*bfcft» J&2©V5>;* 0 9 £-7* 

* 4: UTJB 3 ©lft«« 1 0 8AVjR2«3|6MtJRl 0 3fd 

ttLTth^Jh^y^^&fr*^."^ I2 0I6W1 
0 3St?f 3 (DWlBM 1 0 8 KlOfliRi* 1 1 0 Srff^-r 

[0 0 3 6] 03 (a) t^i-±5t-, H2©U- 

h/-?^ — ^1 0 9 Sr-^^^ £ ttplvy 3>iS 

mil 0©JfiEffi©T#«Kfc, nl^ftg 1 0 2 
KfrfS J: 5 JB 2 © p &7FM4feJI 1 l A l - 

W£.fc!?,.Jfl2©p§iWWll l ifcJ:o-C#lff*tt 
fcnSWW&JBl 0 2a>bfc3y— *SB#1 1 2XttK 

^mmm 1 1 is:niwtii 1 o 2 ± t>^< ^sj; 

5 \z.Wt&-t%> r i: Jet 9 , h ©Lit MtmflE 

[0 0 3 7] 12©^ Y^f-l/l 0 9&efc 

*Lfc«, fioftfli 0 iKii3Jt5JB2©pS^il* 
^igl 1 KD±.(onWcttLX, &l 7 r-ftWt 

.3 (b) td^i-«t5fc, g2©pMftll 1 1*« 

[0 0 3 8] 0 3 (c) i^-TX^Ks f 2©p 

■ ffi**B*Wi l l i <D±.K* IHfcrilRlMfcifcfc: i 0 =» 
^BMbflSa* * 5 y- h f&iftJK 1 1- 4 SrflSjfc L fc« , BD 
*Ki»l 1 0 Sr&tf^ 3 ©JfeiSffil 1 0 8co±tc^ffitci;o 

JHl 1.5 

[003 9] ifclc, m 3 ©f&HK 1 0 8 ©±fcHtf*£;fc 

iot, 04 (a) IctjvTJ: 5»c, y-Ktttl 16 
4, fgy- 1 6 <D±& f% 3 <D&mm 1 08© 

[0 0 4 0] ^(d, H4. (b) K*tJ:5K, y-hS 
Hi 1 6O±**trJB3©«U»BSl-0.8©±l-±ffiti: 

o"C, 0iJxtfC V.D&»~ i •) v-y 3y8«*>(,45l 


(5) 

8 

4 Of&ifcJK 1 1 7 Sri««i-So 

[004 1] 04 (c) K.7FtH 51-, !g4©iSfe 

ftJRl 1 7W±tC7^- Hiy^57>fR:J:!)3^^h 
*-/u»j*««fcH!P*B*:*rSJB3©U'^ h'<*- 
yil8 Sr»*Ufc«» 13©^ h/^-i^l 1 8 

t u-t, i4«Mi 1 7, M3<Dmmmi 
08, i2 ©fetus i o 3Stff i (ommm ioit# 

19, y-^|3^^F*-/n2os(;KMyffl 

[0 0 4 2] 1215 (a) iC^-f «t 0 l£, f 3©1/ 

v^b^-Vl 1 8 £i&3;Lfcf£, 0 5 (b) {-^:-r 

«t 5d v bm=>^#? bfr—'i'i i 9, y— 

b7h-/H 2 OMKH'yffla^^' h*— A- 

1 2 1 (OrtgBSt^±SC{w, m^-^fM^^^/T^^ 

«5g^Wb, 3l#fflL.m*ii:fc5&:JBKI!Sl 2 2, 1 

2 3,1 2 4Sr^i-5. 

[0043] iirollftma^i, psvy^vs 
20 fei oo±ici^tifcC!itii i ortfc«mL-ci^3 

pS->!) =>S«i o oo*D5±t-y— MfeJifflSi 1 4 

t»/aufc«, ca^*i i oizmmmmi 1 ssrafeii 
tftt^«t«jy— h®ffii i 6 fc^js-rsfci*, y-h 

?— bmMl 1 6 Sr^-C#-5rc»T, ¥— hWMl 
1 6 bZKtf- htfefMJt 1 1 4 dsa««rSW 

«*tt«rKih-C#«. rrofcfc, HftWBIl 14© 

-hlSll6 fcteJfiK-fk-e* 5 ©-C, . ^*ff3SiB©» 

[0044] mi<omMnmK£z>t. mwrni 

1 0 ©j£ffi©T^®®^, nS^»i 10 2 =Sr^»fi- 

5 J; b\z%2(r>^mP^W^Mi l l ^^-rsfc*, ^ 

2©pS^FM#3Sl 1 KCi-st^lr^nfcnl^lJ 

lio 2a»£>fc5y— *H#i i 2xii KWvWi 
l 3d5^^tts 0 r©fc«>, ^2©pf»Ii l 
40 i ±te:^$ix5y— bMUl 1 6 irmJESrfP^-rS r 

©mffi-tt/4 s ^±i-5. 

[0045] mv<nmMMffltiz£z>h\ wvimi 

1 0 Sr-^tf ^ 3 <D&&8i 1 0 8©±fC^;ffi{Ci:oT*«; 

. ^ 1 1- 5 istc&i % 3.©ifei»M-i: o 8 <D±\zm~- 

1' 1 6 £ , h mM 116 ©_hffi i B 3-©|felS' J 

Ml' 0 8©±ffit^J5liffi— trE-OWtvl^-S <t 
f&-^5fctf>, y- Km@l?l 6 Sr^rT?)4#}c, ^© 
so Xg»i*3^TT«fi : t45M3©ite#^'l- 0 8;©±S£r¥- 
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[0 0 4 6] *l©3Htog1»fc,fc3i, S£2©i|& 
WRl 0 3St^m3©$6i»JKl 0 8^1Oiill 0 
l l:»Ltiyf v/lSlttSrtta fc». AS 1 ©Jfe* 

Mtffil 0 3&tfff 3©£lil)tl 0 8#Bfc*£;h,fc^O 
T\ DflttflU 1 0*s««SrStt5*llB*rWJh-e#«. r 

[0047] wi, mi G>9&fcMto\z&\i*xtt.- mw&m 

as, m^^tx, ^^fvi; *yyf>i, 

y ^>-v- y k«s w y KBJ* l < n & 

k«. *-y T^vv-y Km, f^yvyt^ vmm 
ixr±e£fyf->r Hat yvyaj'-ai 

i coWS J8£2£ Sr/H ± I \, 
[0 0 4 8] ftlO^JBMtfcSJV^Ctt, p®.-> 

y OO^ffll^tnMOS h^V^^^Sr^^i 

Lfd*5s rHJdftjLT, nSUv'y Srffi^TpM 
OS b9^^*Sr»*Ufctlh&fc1>IBH?0»**s#fe 

[004 9] (Sg 2 OSEtt^flS) KT, #*W©ft 2 © 

(a) ~ (c) , 0 7 (a) ~ (c) „ 0 8 (a) ~ 
(c) , 09 (a) ~ (c) , 010 (a) ~ (c) R 
imil (a) ~ (c) «r#BHL**SfcRm*<&. 
[0 0 5 0] *i\ 0 6 (a) {C^-f-<t5{-, pl->!i 

= vss 200 <D±\z.miLt£® i mkm~ io^yava 

^k«*»5>*<5J|Slo»Wll2 0 1*:»fi!iL.fc||, Hi© 
&ttft2 0 1 SrftSJKi: LT P lv'!)3yM2 0 01: 
nS^«»W J: *K pg->yny 

S«2 0 0{r*5tf5Jgl©if&ji:J8l2 0 lOTfliCnl^ 
Ifc^JI 2 0 2 Sr^i-So 

[005 1] 0 6 (b) iZTjk-tZoiz, mi<om 
SUK2 0 1 ©±lc«ttf C V DiSf: J; t) ■> y n yg« 

a»e>fc5»2©i&iMS2 o 3&mm\stc'&, jg2©t&* 

[0 0 5 2] Rfc, 0 6 (c) tSf<t5l:> Sll©^ 
v 5 * F/^-y2 0 4 fc^*^ i Lf£ 2 0 

3, ii©«2oiMpa>'yays«2oot 

y = VIS 2 0 0 2 0 5 *Wt&. Lfcft , jg • 

1 ©I/v 1 ;* — ^2 0 4 Sr-=?^^ t LTplv/y => 


(6) 

>-mfc 2 o o t p swtfift&w ^ax-*-* i £ fc: j: 
i^ii2 o 5rto P a->y ayii2 o o©s 

1 © p MTffiftJI 2 0 6 Sr»j«r5. 
[0 0 5 3] |tl©Uv?;* 0 4£|& 

S^ff^ 0 5 fc-£tf* 2 ©ffeJHR 2 0 3 
roiiCiltlot^ #l;tff C VDjfetdJ: 9 v-y n^gf 
^UiSr*iMU -toft, »2©«S«B2 0 3 0±jc*t« 

4t5i £K<fcoT\ 07 (a) id^i-i 5 f-. 
io MHft$2 0 7*, K*^Piffi^2 0 7©±Itf2ffl 

[0054] Jck, 0 7 (b) ir^-fj; 5 is, 
W&2 0 7 0±Sr^tf»2fl!)|ft<Ml2 0 3 ©±K£ffi^ 
lot, M&fcfC VDftKJ; t) ->y a^g-fliJRd^iteS 
*3Oi(lft|iBl2 0 8*r*IMi-f-S. I3©ffiii 

K2 ost u-cfi, m^mmi-^m4(Dmmm2 1 1 

(0 8 (a) KMVX^-yf-^^m^^ir 

zmmmzm^^ztrnz. jg3©f&*flt2 o ssr, am 
20 5 ©fton 2 i 5fc»u-ctr**?*uaji*tt 

(08 (c) ,Rtf09 (a) Sr#M) fCfc 9 

r t ©*^S£©ltff J; 5 

[0 0 5 5] 0 7 (c) \C7jki~X 5i-, ^3©i|fe 

j#:Jg|2 0 8<V±IC7± \-yV>f : 7?A\Z&.'0>f— bWM 
B^Lmm^nU^-r^%2(DWy^ h^-V2 0 
9 Sr^Ufc^, m2(DUi?x 0 9 Sr^-X 

9'k UT*3©»|Wt2 0 8, I2©ttl®2 0 3, M 

1 ©^5^2 0 lSTJ'p^iv'y 3VSS2 0 Ofw^-LT 
30 ^Wtixj'f v^Srtr^5ri:{c«tfj, IM]^*2 1 0 

*-*©jEffi# nSS**MWi 2 0 2 tf 3 ^Si--5 ± 5 t» 

[0 0 5 6] ^2©^^ h^^->2 0 9$rl^ 

*Lfc^, 0 8 (a) fc*i-J: 5 fc, IHtfHt2 1 Ortfc 
IlilLt^5pI->y 0 0©^®JbfC v 03J;t 

tfj»«{t:ifefc J: 9 v y a v^<t:^a^ ft 5 ft 4 ©ffiftK 

2 1 1 : • 

[0057] Wc; 08 (b) \Z7jk-t£o\z. m3<om 
Um2 0 8 Sr-^X^ t LTpa->!J 3^S*S2 0 OKp 

40 m^fm^^ * v^At 5 r i J: •? . oo^ik 2101*3 
CpI f >y3ySS2 0 0O*ffi»K, n9!7ntol2 
0 2 i 9 n&7lttffe©*&*SttV'*na^&7ft4Mi 
2 125:, nSWIZ :0 2 iR*6l±©« 
J*-*-*, i^^ «©XSfc*JV^-CJ»J«$n5-SIS2 0pa5F 
»I2 17 (09 (a) #Rg) IlioTnUliS^ 
«*S2 1 2dS»Wf$*t5i:. nI7Hil2 0'2l:« 
^SnSte»ft3FW«»Ji2 1 2£ttgM-*««!jsy-;* 
fg^2 1 33itt K W V®«2 1 4 i^5. 
[0 0 5 8] 08 (c) \z^-fXb\z, 

so 1 0&^t?M3(D$&m.m2 0 SCilC^ffilClot, 0ij 
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z_&cvDmz& *) v-y ^i/mtWkfr t&sfs 5 ©*&*#: 

JSI2 1 5 %5<Dmmf&2 1 SiLTIt S! 

4 ©issfowusi 2 1 nzn^x^-y^^^mm.'A^-r^ 

[0 0 5 9] El 9 (a) d^-f-J: 1 5ro^ 
Mil 2 1 5 1:» L tl*tti V ^?rffl ^fc 1 '7 
•y?£tT&5 rtfcj;?), ^4©W2 1 1 ©±£^ 
tfDflttit2'l 0©«ffifc«5©l6liBl2 1 5*»b*5* 
h'Pst—A'2 1 6Sr?^J«Ufc«,:JK3 0|ft(tJllt2 0 8 
Stfl^ K?* — A- 2 1 6 Sr-T^i? i: LtpS-yU 3 V 
2 o o P WfmMo*-! ^v-ftAi-S - i: i 3 , 
DD*t*2 1 0©JfiEffilC*S«-«1»-W K?*— ^2 1 6l£ffl 
**fCV^«»<PT*flWEK, nS«g«l2 1 
2 *&Vfr*Z <t 9 KJg 2 © p WrWfom 2 17 SrJ&fci- 
5„ *52©p3mi**WB2 1 7IIiotn 

ate»g^«*Ji2 l 2##W£ix**&*, 

2 13 tl2Cpi^«il2 1 7 tCffifcflOnl 
<ft»*^*MMH# 2 1 8 #7KjEifc£;ft-3 £ #fc K i~f v« 
«214if2Cp S^feS 217i ©KUc35 2 (On 
Sffi»«^>6*«*2 1 9^»riSSn«. fg 

2 OpS^fttli 2 1 7 £ nSMSWi 2 1 2 J: 

[0 0 6 0] fS4©if&i§:IS£2 1 1 lC*3tf53i2© 

pl^Mf2 1 7©_h©£B#£*t-L-C, 0iJxJi^:/7 

oT, 09 (b) i-*1-«fc5tC. !2©pS^ftli2 

1 7£g?tti£-£3 0 •» 

[0 0 6 1] HI 9 ( c ) fc^i- «t 5 35 2 © p 

Wf-ffltoM 2 l 7©-klc, tfij^.tfs»^ftfe»- J: V *sy 3 

. [0 0 6 2] 010 ( a ) td^i-«fc 5 ffl^St 

2 10 Sr-^tf^3©^^2 0 8©±^ffilClloT, 
CTxLfi^^Sr'^tP^y ->JJ =" ft 5^*14^ 2 
2 1 Sr*t«i-5o 

[0 0 6 3]. j«>C^, $3(D^il2 0 8©±td*6^$tt 

fc^«^2 2 l tr«*tfCMPifeteJ:9lfc*1-3-i:fc 
«to-C,-|2Iip (b) t/TtJ:5C« y--MS2 2 2 
Sr. »y— h«B2'2 2©±ffii:!B30|ftlMl2 0 8© 

[0 0 6 4] Hk\^, 010 ( c ) £^1-«fc 5 »-> ^— K 
2 2 2 (D±.^tS% 3 ©ffeStJg 2 0 8 ©±fc£Slc: 

16©»2 2 3Sr«9t5. 
[00 6 5] 011 (a) ^6© 

*&BdK2 2 3©±tc7* h y y ^y^; 

>*-/v^ffi^»-^P§P?: ; fi'-t'S^3©Uv :: ^ h^*> 
-72 2 4^1^ i3<OW-^h^-y2 2 
4 £^ * i: LT, 35 6 ©iffeHUSI 2 2 3\ 35 3 ©*6»ffir 
2 0 8. m 2 ©Jfe^JK 2 0 3^1/^5 1 ©*fet£J£ 2 0 1 \C 
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2 2 5, y-7i3y ; ?^h*-;l'2 2 6MKWy 
fflav^^ F*-/V2 2 7 te-Ztl-ZtlMffctZ,. 
[0 0 6 6] mil (b) K*tJ:5K, 3i3© 

Vs<? — y2 2 4«rK**Lfc«, 0.11 (c) K 

/B 3 V* h /V 2 2 6 Stf K W ^ffi ^y^n* 

-/V2 2 7 <?>?mRtf±.to£.* mx.tiWf-fvwi/'T 
io ajugit^wu 5\%m\,mMki£Z>&m%zBS2 2 

8 v 2 2 9, 2 -3 0 Sr^i-^o 
[0 0 6 7] ^2©HI0iia2>i 1 pav^ys 
152 0 0 ±\z.J6&tStl1ZWftttt2 1 0rt^»aU-CV^S 
P a->y 3yi«2 0 o©*ffi±tcy- h|fiHM2 2 0 
&JI&J«Lfc«, Dfl^*2 1 0t91tt§2 2 1 
tp^ttcj;!?^— bS;®2 2 2=£r^j5g-r5fc*!)x h 
{fiHdR2 2 0&iyfV^ hy^-i L-TfflV^^ t 
t£<*f— hWM2 2 2%«t^S©-C 1 f-MS2 

2 2 sr^-rs i # vtmrn 220 asauKSrSH- 

20 r©fc«>, y->*6&M2 2 0(D 

«ffitt=Srli* 5it/i<y- K J61KK 2 2 O'SrIMWfc-C 

y-h«MW)t2 2 0ft«BHbUfc»^-fct>» 

hlfc©ffll^— hm^!2 2 2£7l2j&T?#Sfc#>, ^* 
- Kfl;M2 2 2£{£1gtn/ffc-C£5©T. **^S©«) 
^©ia5S'ft;Sr0S^ t#t?#5. • 
[0 0 6 8] 35 2©HJS^t-J:5 t> iat»2 

1 0©j£ffi©T^ffl*Slc:, nS!ffiSdE7M«iJi2 1 2 £r 
^tfnS^«»J12 0 2Sr^»f-rSJ:5lcm2©pS^ 

30 *e#is 217 *r»j*-t- 5 as 2 © P m^mvom 2 1 

7t;:±oT#W3frfcnffl*#MWi2 0 2*»?>!ic5y- 
^««2 1 3Xf±KWVfl*2 1 4*s»J*$ix5. - 
©fcfc, 35 2©pM^F*e ! feS2 1 7±CJgjs!c§K5y- 
hMU2 2 2\zmj±*fPM-fZ^tfcSLvX?-*r*Ji'J& 
^Srft!lffli-e#5©-e, ^»SB©«*S'ffi/5 5 rfi]±i-5o 
•[0 0 6 9] MS2©HJfe^ffifcJ;5t,m^»2 
1 0 %-^tf35 3 ©^^ 2 0 8 ©±(i^:ffi(-So "C3t® 
14^ 2 2 1 *±ta Lfc*» % 3 ©IfilHR 2 0 8 ©±fc*t 

mzthtcmw,m2 2 lzmm-zz.kfcx^x, y-h 

40 «»2 2 2«:» h»Bi2 2 2,©±BijR3©l6» 

i2 0 8©±ffit ^JSI^ffi— T*J.o5pffiic/i5<t 5 
j5jH-3fc#>, KH;^2 2.25r^-T5i:#(c, *© 
I^*itJTT*i:*53}3©*fe&IR2 0 8©JiffiSr¥ 
r©fci6, ^— hm®2'2 2©_h^tf35 

3 0^ti2 0 . 8©±fc±ge*ilXrt:S5 J Hg&, *ffd^ 

S©«^^^l-#S'fliT'# 5., 
[0 0 7 0 1\* fc, J5 2 ©SlJS^ffit- iSi,- DDW^ 2 
1 0 Sr^:©l£ffi^n^*fi^ : 2 0". 2 'Hc-tfcfi-f-S «fc' 5' 
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m& p i-> y ^ 200 9 t TMizitmi- 

5±5t^J*f-5fcft, ^— MHS2 2 2©T«SrpS! 

y 3 ylS 200 ©SE j: 19 fcTflflteJBjsfc-e* 5 © 
T% -y- MS2 2 2 <tp]Cffl£JIp:£W-r5^- Nm«© 

ay?^ N*— ;v2 2 7©7^^ }-Jt£{g;<1-£;: t 
*St?#5o -©£:£>, y-^flay^^ h*-/V226 
SKUKKylay^i' h*-/V2 2 7 03gj*XI4 
fta^? h*— /i^©i*«tt#W©«ft&*«:tt|gK: 

ff45:i ifts-c* 5©T% *mfrmw.<vmmm>fa±ir 
[0071] wt> ft*(D¥m&mw<ommjf$i%.v%: 

H-ehjB^T, Is) ClSiJ?©^- htt&frJgjA L;fci§-£{c 
7X^^ hibfdo^T, 012 (a) (b) £#J$ 

[OO72]012 (a) f± s SSl ©Jfc&Mi: Lt, t£ 
©•rffiflW&Sr^U Ell 2 (b) -Hu #3S9§©JIS2©JI 

Mwmm.<Dmmm^^x\^ 0 mi 2 (b) t 

*J^Tf±, Hill (b) fc5*LfcJS2©3*«»*©— 1 
[00731 012(a) kl^-C, 3 0te~>y = >g 

m< 3 i hifitnR. 3 2 it?- bmm, 3 3 ay 
-xmi&s - 3 4(4 k w . 3 5 \±mmm. 3 6 f± 

h*-/VT*fc5 0 ft, 4*— M113 2 «\ ^©^ffc^iX 

[0 0 7 4] 012 (a) ^fel^T, t 1A l±v-y 

3VM3 0©*B*»by— ^S413 2©HE4-C*cD/f: 
di l±y-7ffi3y^:?h*-;V3 6XI4KMy 
fflay;?^ Vtf;— ;V3 7©gS£, S filfe^BJ 3 5 fc*3{t 
5^- >«ffi3 2<75±ffl!l©fi«G©JKJ?-Cfc5o -©£ 

di:= tiA+Sfc*?). • '•' 
[0 0 7 5] ailiLTV^iiCV^, <{>*— MfegftlBS 3 1 © 

t G o> ^m@3 2(omm* tcettst, t 

1A= tQ0+ tGE^fcSo 

[00 7 6] 012 (b) K^T. t 1B f4J|2 

©pS^MM2 1 7©*!^^,^- h®@2 2 2©H 

iSfof J, t2 iip!yy = ySS2 0 0collo 
£9 y-^ffi^2 1 3XJ±KW>"bI^2 1 4 0$Ii> 
b^*— h«®2 2 2©TIffi£T©Jf:£, d 2 ttV-^ffi 
= h*-;i'2 2 6X»4 K^>ffi = >-^^ h* — 

/V2 2 7©$S£, Stt^6 03*6SJK2 2 3 fcfcttS^— 
h®@2 2 2 ©±{B!)©|Mi^©jRJ¥ (012 (a) OSi 


(8) 
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mcmm) -cfcs,, w, y— *m=*^?? v*-^2 2 

6X14 KWy«3^i!' h*— t^2 2 7©P#fA0 1 
2 (a) ©y-^lay*^ h*-/V3 6X(4KKy 

[0 0 7 7] 0jj*f4UCV^fet\&s, MMMI2 2 0 
©J8U¥£rt G o (012 (a) O tco^PlCMJ?) , f— 
h9M2 2 2<DWW-& tGE (012 (a) © tGE^C 
SiJ¥) t-f5t, t 1B = t G0 + t GE = t 1A i&'5 0 

[0 0 7 8] t£o-C\ 012 (b) {c^i~J; 5 £ % V — 
io */B=i -J $ 9 Y-fc— ;V2 2 6XI4FW>ffl3y^^ h 
zfc — ;V2 2 7©$S& d2 tt> d2 = 1 2 + S £ — 
*v t2 < tiB= t lAT-fc^fcfe. d2<di i&S, 

[0 0 7 9] £A±fcWW Lfc «t 5 t-> t£*©¥-3|#£§g 

©«a^ftsrx^wo*2©siifiji!jfflifc«a^w#ig 

*l8MO»2 03eS}»«H:«5*** 

20 [oo8o] %$2(DmMBm\z.£zk. tf—bm 

m2 2 2©Ta5£rpMv-y 3ylfi2 0 0 ©*E<fc 9 

TfliJi-^j&-e#5©-ev y— ^ffiav^^ h*-;v2 2 

6X(4 KWVffi^V^^ htf;— fV2 2 7 
TimZTX^? MtS:tt5y-^fflXI4K^yffl© 

h««2 2 2'OJBW«rJ|t<i-5ri:4S-e*5.' ^©fc 
^- hmffi2 2 2^{g;Sti ! L'ft:-e^5©-^ 

30 [00 8 1] Sir, f£*©aj63MlciS«©«5t*jSfeAO«* 
^§K©^ 2 ©^^ffi£«£^tt&*©a!t&£&$r* 

y-^fflXI4KKyffl©3y^^ h*— sis&BtfLCtc 

^-hmatffltjpfco^-c* 013 

(a) SO 5 (b) Sr#RRU*«sfeRW-t-«. 

[0082] HI 3 (a) Ji. ^2©Jt|5?Mir LT, 
*©iNM*:»«©»5i*fej!:i 9 »j«S*b*:¥*frStll 
©WB6fl*J*«rij*U 013 (b) f±, *^0^©^2©H 

40 aw*as(i©»fa5«fifcSr*Lf v^s. 013 (b) tc 

*5^^T(4, 011 (b) {C^L-fcB2©^Jfe^ffi©— X 
glrffiH £ l«l-©tt#K:ttlRl— ©4&*«rf<tt-;: t K: J: 
9, -IftW 

[0 0 8 3] 013 ( a ) fCtJV^-C, 4 0 fiv'y => 

4 1-fi^-hft«K» 4 2»i^-hm^, 4 3f*y 
~^mi£, 4 4 *4 K W Vfifi«, 4 5 aifetHBI. 4 6 f± 
y-^|3V?^ F*-/K 4 7f± ^m^^?? 
f*— /WTfcio i^, -^-h«®4 2l4/-t(D4Wv' 
y 3ylS4 0©tIoS 9 y — *!U$4 3X14 KW 
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[0 0 8 4] 013 (a) t*SV^-C, T 1A i±^V 

=■ ySS 4 o ©*ffi*» b y — h 4 2 ©Tf T*© J? 

Di liy-7l3y?^h*-/l'4 6XliKH , >' 
^ = |>*-/V4 7©$?£, S(±#feiicJK4 5i:::J3^j- 

3'^' ^ - N®BI4 2 ©_h{|J©|f!i$©JB£J¥-efc5o 
Tia=Di -St/£5. 

[0 0.8 5] El^teL-O^V^ ¥— YWSm&AKD 
mm* tcoi-f-5 ^h««4 20JWTGE1 »±» 
TGE1 =Tia- t(M)i:>5c5. 

[0 0 8 6] 013 (b) mfc^T, Ti B (±pS 

->yay»2 0 0OSffioS!)y^a«2 1 3Xi* 

K W>"nW$2 1 4<0^ffi^fe^— bfl;®2 2 2 ©HE 
£T?©J¥£v T 2 ttl2Cpi^P)S2 1 7©*ffi;&> 
b^*- hm®2 2 2CDlIffi*T'C0ff Di ttV— 
= h'*— A-2 2 6XBKl"f^ = ^? H*— 

;V2 2 7«S$ (Hll 3 (a) ©D i , S. 

«3f§ 6 (Dtmm 223 jc*s»t 5 h mu 222 ©±<»j 
©St^©jgiff (mi 3 (a) © s t m cmm) T*fcs 0 

y^^I<*-;v2 2 7ropgi±iai3 (a) ©y— 

[0 0 8 7] m^SttL-Cl^fctViS, M6»JS2 2 0 
©RfffctGO (1113 (a) ■© tGO^IBItKff) 

t> y-h«@2 2 2©J8IJ¥TgE2 f*v T G E2 = T2 - 

[0088] ffot, mi 3 (b) ^-r<fc5{-, Tib 

= Di -S T2 >Tib=Tia=Di - st 

fcSfc*, TGE2 >TGE1 £&5o ' 
[0 0 8 9] £i±fc:Ift?l| Lfc J: 5 fc, fle*©****** 

[oo9o] ^fc, %2.(n-mm&m^£z>k. vm.m.2 

1 OWSffidlM K?*— ^2 1 6 Sr7&&-r5fc«>x V 
— 2 13XH K W-Y 2 14i^- htttt 2 

2 2i:©IBO|ft|Wt*S|^±-t-*3t«>, ¥i)MHS11©«M 

[0 0 9 1] Sfc, #2©|Hfi#*fc.fc<5J:, [10^2 
1 Oft05pa->!) 3>-Sffi2 0 0<D*ffig|Sfc:n§H&ift&* 
^i&feJi 212S:, nlWI 2 0 2 £ |f^E*Jitf>$§-. 
S4-CJ»jSHUfea.-IHtt*2 l-Q©j£ffifc*Jtt31>--f K - 

**HMi 2 1 2 sr^wf-r 5 i?tB2©p 

1fej|2 1 7Sr^i"S*:«>v-JB2.0pffl5F>B»»2 1 7 
K±o-Cna<S»«5T:#fi*Ji2 1 2 

.y-^««2 1 3tS2©pS?F«il2 1 7£©MK: 5" 


26 

*l©n®ffi««5ptt*««2 l-8asjg/$S^5t*^ 
FKV|^i2 1 4tf 2© P a^tlI;2 1 7 fc©|HJ 
fc»2©na<S«*5F««»fiWfi2 1 9^M^^5 0 r. 
©/eft, y-^«2 1 3 i: KW y®«2 1 4 t ©ffl 

[0092] m2<Dnmm\z£?>k. H3©*6 

IHR2 0 8Sr. »6 ©16^2 1 5 K#LTfTfc:fc>*t5 
ft^Tttai j/ V J; o ^{c&Ns $ H£ r k © ft v ^ 

l 5te#LTj*:*tt^y.^v^&f?:fc5£#fc, fg3© 
|6^tt2 0 8*!55^K:»*SlXT*^lt««2 0 7/J* 
S*fcStt3*«B«:Kit-<?£5©-C, *£*#»«©«* 

[0093] m2<DmMftmfc£zk, sg3©*& 

»K2 0 8XV«5O|ft^2 1 5^«4©I6IWI2 1 

R2 1 1 Sr^y^-^KiJ;5 8**-*-<5i:#^ ^3©$fe 
JHR2 0 8, Mf5©M2 1 5a»fefcaiM' 
20 /i/ 2 1 6^^*$ttifcV'>©t?, DD^?t2 1 0*S|B& 
SrSlt5***BSitt*#5. Jff£©-<tl&«:* 
h«®2 2 2Sr?tll(C^-C*#5©-C% 

^«©{f«tt^(Rl_h-t-5 0 

[0 0 9 4] W, *2©3SEJfc^«B»Cj3^-Cf± % ^mtt^ 

citi/k:ft*.-c, ^v^^t-v^, tyyfyl, ^ 

y y ■^'f kbi» y-> y ■^-f kib* l < » a 
^v-y-y-^f K«»©*si!, xtt^v^^v^y-S'-r 
30 km, * y ^7=' w y kjr. f-^y-yyt^f kk* 
u<f±e^->y mtw«)^tf*'y-yy 3 yi 
k<Dmmmm*m^xh^\ 

[0 0 9 5] JB2©*jM0»lBK:*iV^-Ctt, p!-> 
y ^>Si2 0 0?rffl^tnMOS h^V^^Sr^ 

Lfcd*, :titftxx, ni-yyayiS^^tpM 

[0 0 9 6] (JB3«5SlEi6»M0 £4T, *«W©*3© 
HJt^ttK:«S¥i»flE«*©*iS*jlfe»2<5^-C % El 4 

40 (a) ~ (c) , 01-5 (a) ~ (c) , El 1 6 (a) 
~ (c) , mi 7 (a) ~ (c) , mi-8 (a) ~ 
(c) , 019 (a) (b) Rtfm 2 0 ( a ) , 

(b) &&mvt£$t>nw-fz><, 

[0 0 9 7] *f;.Bl4 (a) \C^-f-X 0 (C, p®-> 

y =■ yS« 3 0 0 <r>±\z.mttWGfc\VfeX- iOVH^y 

(ommm 3 o- 1 &$kmm iLtps-yy^ ^mm 300 
\^ n m^m^^^r^x-r^z.k\z.x ] o\ pi->y = 

3 0 0 fc*S»t 5JB 1 ©t6KR 3 .0 1 ©Tfillt- nl' 
^^EfeS 3 0 2 fcJBfiWS. .' 
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[0 0 9 8] m~, 014 ( b ) \Z7jk-f£ gl(0 

&ftflt3 0 l ©±mM;LtfCVDi£mJ;<3 i^y 

J^^fcMP^SrW-r^^KOUv 5 ^ l^*->-3 0 4 

[0 0 9 9] $cte\ HI 1 4 ( c ) fc^rj- J: 5 fc, *1C 
Uv>* — >3 0 4Sr-v^^ t LT^ 2 £0*fe&IK 3 
0 3, mi 0&1HR3 o iMpSv-V =>vSS3 o o 

~> y a 3 0 0 fc*^** 3 0 5 fr&J$ Lfcft, 

f lOI/v 5 ^ h/^ — >3 0 4§r-^^i? t LTp^vy 
^yiS3 o oscpM^^/Sr-r^^aA-rsr 

ffigpms i © p §&*mim 3 0 6 sr^-t-s. 

[0 10 0] ifcfcl, glCU^ F^-V3 04?:^ 
* LfcflL St^Stft 3 0 5 H 2 cD$feijtJ8l 3 0 3 

OiK^iKIot, $J£fiCVDj£lc:<fc!5 v-y 

flsKfcJtaru ^2©*6iS)g3 0 3©±»ci«a 

*t5:iKiot, 015 (a) l^-r J; 5 id, 
^K«*3 0 7Sr, »^iW3 0 7©±ffltf2 

[0101] 015 (b) fc^-f-J: 5»=. 

fEWtt 3 0 7 <D_k£-^t?3? 2 rafefel* 3 0 3 (D±tC^:ffi 

tiot, MiacvDifeiaovy =y|<»&4 

5l3©ft|:l3 O 8Sr*ta-T5c ~ ©i %3<D1& 
il3 0 8 i b"Ctt,'.ftK:*i«-*-5J(S4 0|ft»Bt3 1 1 
(1116 (a) £r#j|B) CMLtxyf y^l^Mt 
■*-5«a»Bt*flHr^afc*K:, ^3<D«fei^JK3 0 8^r, {ft 
fc*6ai"5Sl5 0lMW«3 1 TfcatLTtTfctaJtSS* 

^ yf-^tr (mi 6 ( c ) &tf0i7 (a) &&m) 

[0 10 2] #cf£,'01 5 (c) ic*-rj;5m. 13© 
*6»^3 0 8©±t7* h y y^?7^KJ:*)y- h* 
®ffM < BB^m^P§B^-r5^2<Dl/v 5 ^ h/^-y3 
0 9»lfct, ^2©Uv?^ h^^ — >-3 0 9 Sr-v 

t LT»3©*MMIt3 0 8, I2©ill3 0 3 > 
1 1©»3 0 1 =>>m%L3 0 0IC*fL 

•C-tivPivty^-V'^SrlfJfcSrirfcJ:!). M3 1 
0 Sr-tOjSffi* n&ftffilMi 3 0 2 <fc 0 tTftiJicfeSi" 
5±5l;:^^-5.-i*HcJ:9, pawl's l ofciot 
^Kf**ufcnS!T««jJi3 o 2*»*>!&3y— *fiSfcx»± 
Kl^O'fS® (HI 6 (b) coy— *|gi^3 1 5St;K 
Wvgg^3 1 6£#li) *»j**ir5 0 

[0103] B2COUv ? ^ h'<# — >"3 0 9 

El 16 (a) fc^-f-J;5m, Ba^»3 10rt 
mStiJLTV>5 piv-D =J>-*&3 0 Oco*ffiJim, 0U 


(10) 

/5 

*.ff*WWbSsfc«fc 9 y ^ V®ftl*^^5l4 coifed 
§311 ZM&TZo 

[0 10 4] 016 (b) m^-fJ: 5l-> IS 3© 

lfeB^3 0 8SrT*? i: LtpS->^yS^3 0 01: 
nS^Wtefc-f^&M-S rite.):!), Bt*3l0 
ftcDpSv'y =>>-S^3 0 OCDSffigBm, nS5F*Eil 
3 0 2 it) t> nSTFtttewa^te^nSMSftaE^iUfi* 
131 2£r, niWI3 0 2oS9y-^«lt3 1 
5MKW^3 1 6 i8SWtf-S J: 5-fc»*fc-t-5. 
io y-^.^3 1 5m*5»t50fl^fSt3 1 o©n 

ffiOififtm,' nSPFttlfeJf 30 2J;n nm?Fim<Dm 

m^m^-m^i(DnmMmm7f-m.m^ms 1 3^^ 

$tv5t*m, KWyf«3 16m5l!!l««3 1 
0©Sffi©ifi^?m, nlWfel3 0 2J;nnS^« 
*0»flE^« I FaSv^2©nSW*«^tt«MB«3 1 4 

[0 10 5] 016 (c) BDtt« 

3 1 OSr-&tf^3(Oj6i»jg3 0 SOlCiffitlot, 

20 tug 3 i 7*ym-rz><, msaymmms 1 7 1 lt», 

Jg4®l&iHK3 1 lfc#U-C3iy^^^j»iy4Sr^r*-5 

[0 10 6] HkK. 017 (a) fc^-f-J: 5 fc» 15© 
%tR3 1 7l"*J-LT^7j't4^s/f : -V^Srffl^fc^-y^ 
;< y ?*'nt£?-h\z.£.<0^ ft4£>fftlH0E3 1 l<z>±& 
■&tP|H*t*3 1 O0ftfifc$5©ffitUR3 l 7*>b*5 
K^-A-3 1 8ti^rtt5. 

[0 10 7] Del;, ii7 (b) l-TU5t> S3© 
&&gg3 0 8&tff--f K?*— /V3 1 8^-^^i? t LT 
so pSli^y a^Sao ompS^^Sr^^-vaAi-S. 
^iCJ:9, EM** 3 1 0Oj6ffiK:J8tt«-y->r Ht7#— 
^3 18 fcHSftT^5tt#©T#««K:* nSMSME 
^♦Mb» 3 1 2 5r^»fi-5 J:5KI2© pl^«*l 3 
1 9*«j*-f*. ^JxlcJ:5» JB2 0pS^«»«3 1 
9fcJ:oTn-afi»fl[3ptt4feJi3 1 2^»r$*t5i|* 
*x y-^3 15t$2CpS^»fel3 19tO 

mmftlOng^&^iK'iMHttS 2 0«§H5i 
*m Vu4ym®3 1 6 i^2<DpS^jiseifeS3 1 9 b 

40 5. jS2©pa5p*e*ji3 1 gsrhSMaaift 

^mm3 1 2 J:9't>i9S<*<5J:5»::J^riS-r<5wim«t 
5 0 

[0 10 8] m^s fiS4ff>KtKR3 l'l»C*Sit53B2® 
pS!^FiK»Ji3 1 9©±©»#fc«-L,-C, WS-tf^y^ 

oT, 017 (c) fc*i\fc 5 fc, ®2COpI?F«fef 
3 19 Sr»m$*5 0 

[0 1 0 9] iSfcic:, 01 8 (a) Ic^tiplc; 12© 

50 p iPFi&feJi 319 co±m, f!i^tfSft®'ft;i£m itivy 
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3 >aWUS4»fe45^— M6WW3 2 2 
[0110] fcfc, El 1 8 ( b ) ic^i- X b Dfltftifc 
3 1 0 3r£tr^ 3 CD|fef*)K 3 0 8 ©Jrld^ffiidJloT, 

2 3 1"5 0 

[0111] fR3<Dl&Bm3 0 8<D±\cmm&ft 
tcmWM3 2 3*«*.lfCMPjfe^J:5BS!*-f-5iifc 
iot, 1318 (c) (C^-f-ipt, ^-Mg3 2 4 
£, Mi3 2 4<OlSt!3Wftti3 O 8« 

[0112] [2] 1 9 ( a ) iCTjkirX 0 ¥— V 

Mm 3 2 4 ©±$r£trB 3 (OttWSt 3 0 8 ©it^ffit- 

lot, Mx.tfcvDSi:J: 9 v-y ^ >-®tffc)8l;^k>&£ 
m 6 ©J&MK 3 2 5 nmkirZo 
[0113] 019 ( b ) id^-r «t 5 ^ 16© 

->"3 2 6<Hfcj£Lfc#, ^3©U-^h^-y3 2 
6Sr-7^^itt, ^ 6 (DWMWL 3 2 5 , fg3©l£**JBI 

3 0 8, f 2(OttSfi3 0 3MI l©^8:i3 0 1l; 20 

3 2 7, y-^fay^^ b*-;l<3 2 8XO!KKy 
^nV^^ h^— /V3 2 9 &*aveh.7&£-t"3. 
[0114] 0.20 ( a ) l-^-T <fc 5 i-, SI 3 © 

Vi/x — V3 2 6 SrI&ifeLfdt, 02 0 (b) Id 

= hxh:— /P3 2 8 IkXf K L"f Vffl =* ^ 

-;V3 2 gwrtg&ftULhgBfc:, tSJx.tig'ft;^ 

8(*«JtSr*U» §l#tau«Si45^*ElMi3 3 30 

0, 3 3 1, 3 3 2 Sr^-fS. 

[0 115] *30«fc»«BtJ:5t, plvya^I t 
«3 0 0±}£^$£ftfclMmJt3 1 OrtKUimUTV^ 
p^v-y 3 oooSIJity- H6SJK3 2 2 

Lfc^, mytm 310 Ki&Bi&Bt 323 <sr*i#>& 

ifei»^3 2 2Sr^^^>-^^ Utffl^S^i 
hm«3 2 4Sr^fifc-C#50-e, h*«3 

2 4^m-r^t%},c^~ hmmtH3 2 2 

a*«*WJhT?*«. i«5fc*. ^— M6IMI3 2 2© 40 
fSttttt** 5:i4<y- H6»« 3 2 2 SrJ»JBMk-C 

#s©-e, ^#§s«©i«i8Hfc*iaa 

^-M6IMR3 2 2£«Jg|<ffcLfc*^fc:t>, T*- 
*<9 hifciDffiV^— :hm®3 2 4 3fc«>, ^ 

[0 1 1 6] Sfc, Jg 3 ©*»»*£.}: 5 Dflttita 4 . 
1 0$r*©j£ci^nS^M#JS3 0 2 «t 9 • fcTWd-GMB 
i~3 <fc o \zM&t* fc £> -CD«* 3 1 0 \C X o T^W S. 
tlf; n 3 0.- 2 ^ f>4 5 y-^SH 3 1 5XtT so 
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1 0tcff^$tu5^- hm®3 2 4lc^;jESrPpjpi-?)r. 

[0117] w,3<D%mm\^&z>h, w*m-3 

1 0 £r^tfSI 3 ©if&iidBi 3 0 8©±ld^S^SoT*S 
ttffllS 2 3«rJf«UfcflL !&3©*&g:§l3 0 8©±{d*fl 
f*£;K*:**tt3 2 3^^4t5: ttiot, y-h 
ffi^3 2 4&, flE^- h«^3 2 4©±Itl3©«i& 
130 8©±ffit*s«^ffi— "l?Ji.ospffl^/i5 J; 

^•rsfc*, y-htS3 2 4»^t5t§t, a© 

I@ld^TTifi£fc3^3©*&§UR3 0 8©±ffiSr¥ 
Wtrtrt 3 0 C.©fc#>, hm®3 2 4©±£r^tfSI 
3©t6tHR3 0 8©±JC±»E«lXH:* : ?-<9Sr» *ffc4 
¥«*fclS«rfTfc 5- £*<«&*"?#£©-?, ^#38 
«©«JS*rS*fc*Ji'ft:-C#5. 
[0 118] Sfc, f3©»»J;5t, BJ]^«3 

1 0 ft-t©j6ffi^nS^*fi#lS 3 0 2 J: 9 fcTft'Jte&e 

fi^5i:> lffl!W»3 l o 
^©jBEffitfSpgav'y 3^**E3 0.0©*ffi«t9 tTiSO 
(^4*1-5 i 5^fife-t- ; Sfcfe, y-MS3 2 4©T 
gBSr pSv-y a v*^3 0 0 ©*EJ; 9 t>T<H9fc»J*-C 
#5©-C% hS®3 2 4 tlUDKi¥5rfl-r2)y- h 

«i^fr*iN»#:aE«©*iiJ; 9 fc±*ltc#*fci--3»a- 

i!it-<T, y.— T.m^'y* 9 h*— /V3 2 8XliFK 
Vffln^^^ h*— ;>3 2 9©T^.^^ h i£*i&< 1rZ> 
ri:*5-C#5 0 -©fcfc, v—^m^^^ ^ V^—^3 

2 8 ^ L < (4 K W ^ h 3 2 9 ©ff2j& 
Xtt^^v^i!' h^-zv^©^^^©**^^-^ 
KSKUt* 5 i t ^-e# 2> ©T-, iNH*£»11©««W4*S|Al 
±i" -5. . 

[0119] KT, UtJfcW^ilWt^aoJia^feXU 5 * 

^ ©^ 3 © Hife^^ 5 ¥«{*ge ©Mit*"& Sr * 

T*^* hJt^o^T, 02 1 (a) fttf (b) 

[0 12 0] 02 1 (a) f±, ®3©Jt^Mt UT, f£ 
. *©^fr3S«©»Jt**^J:9»)«**tfc^«ESfill 

.. ©Wffilf^Sr^L, 02 1 (b)-tt, *^BJ©^3©H 
• Jfe^«itc#5^#:^«©^*^J:9^$H/c^ 
*#jj£S©iffffi#/&£^L- TV ^,-02 1 (b) tc' 
*^^^-c^i, 020 (a )• {-^Lfc^3.©Hlfe^flg©— x 
S»fffi0 1 isl-rogBW^filD 1 -©??^^^^ i id ± 
9, WW44T».i:5.-. • 

[0.1 21.]- 02/1 (a.)' t-*5^T, 5-0liV!J3yS 
. 5 Jiri^'hlftlMi? 5 2 (4^r- 5 3liy 

— ^11^, 5 4--'H-KW ^i$v 5 5fi^i»a', 5 6 fin 
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V 0(DSIo5 9 y-^fflJ^5 3Xf4 KK 

[0 12 2] 0 2 1 (a) (CjoV^T, t 3A f4v-y 

^>-*4£5 0<D$imt>*h<P— h MM 5 2 CO TIES T^JJ 
d 3 14 y-7ffl 3 y ^ ^ h 5 6 Xtt K W ^ 
fflny^^h^-^5 7^$ N sttttwfts sfcisw- 
g\ d 3 = t 3A + si%^ 0 

[0 12 3] 0^f±L-O^^ sf-hBBtms 1<D 

3A= tQ0+ tGE^ ^^»o 
[01241 021 (b) fc*5Vv<\ t 3B t4g?2 

©psi^Fsw»Ji3 1 9^E**&y— h«S3 2 4 com 

®*-Tr<OJ¥£, t 4 ttpSVD=iySf3 0p^Io 

J9y-^«B«3 i 5xuk^v««3 i e&mmt* 

HSffi3 2 4©Wffi*t?C0ff$ > d4 ttV — 
^^9 9 hfr— ;V3 2 8Xf4 KW vffiaV'^ b*— 
;V3 2 9(^S^ N S f4« 6 3 2 5t*5lt5y— 

HS3 2 4©±«(W«i«©IW (02 1 (a) ©Si 

8Xf4 KU-O'ffl^^^ h^—JU3 2 9OPSI40 2 
1 (a) ©y-^f 3^^b^-;i'5 6XttKW>' 
ffl^^^ h^-/V5 7©Pii I^DT^feS i-t-So 

[0 12 5] HSIiLtt^^, ^- h*6»JH3 2 2 
CO^ffSr t go (0 2 1 (a) (Dtootm , 
hS@3 2 4<DjffiJ¥S: t G E (El 2 1 (a) <Dt GE tmC 

mm) t-rzt, t 3B = t G o+ t G E= t 3A £#s 0 

[0 12 6] tfcoT* El 2 l (b) tc^i-j: 5 t-. 
*m*y#9 h* — ;V3 2 8XttKW^ffl = ^^ h 
zfc— /V3 2 9<Dg££ d 4 f4, d 4 =t 4 +S££:3— 
^ t4 < t3B= t 3A"^*>5fc»> d 4 <d 3 £&£ 0 

[0127] £t±fc|ftM Lfc J: 5 fc, 
<0»it#*Xtf#* (Dm 3 cO||»^tc:# 5 

[0 12 8] »3<OHJjfi»*Ki-J:5 2:, 4*- h« 

i3 2 4©T§BSrpSV!i = vS*g3 0 OOgffiJ; 9 t> 

Tfflii^ff^-e#^oT% y—*/H 2 

8XttKWyffl3y^ h^— /l>3 2 9 t[^Dgg$S 
^C7^^ htbittiy-^fflXliKWyfflo 

#S«o*ffiJ:5t>±«fc»*-*-5*&i:Jti-<T, 
h«fii3 2 4 0JKffSrff<"r5r i:*ST*#5o 

^-h««3 2 4Srfi«a^t:-e#5<o-e, ¥W&m 

[0 12 9] £ATx «*<02f£«flcig«(0»St*i£atf* 
*MO*3<D|81l6»«fc«5^»#K«0»a*ffi*-t 
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tt-gic&fj-S, ^- Mg©llf(:o^T s 02 2 
(a)M(b) S:*Rab*«Sfe»Ki-S 0 
[0 1 3 0] El 2 2 (a) f4, »4<Wfc««£ Lt, 

<0*fffi*j*3r*U 02 2 (b) f4, #JBW*>SS3©|tE 

*flE««0»fffi«fifc4r*L-C^a 0 02 2 (b) 
fe^Tf^ 0 2 0 (a) fc*LfcJS3<DH*»ffi<0— I 

9, ttW*r«*-*-5o 

[0131] 022 (a) fcfctvr, 6 0f4v-y 32 

6 1 (4^- hlfilkffil, 6 2 f4^- 6 3 f4y 

— 64SK W 6 5 fifgfHR, 6 6 14 

h^— ^-e*>a 0 ^-hm^6 2f4, 

y 3^S|g6 OCOSffio^ 9 y — ^ffl*6 3Xf4 KW 
4<0*ffi4 9 t>±«fc»J*£ixT^5o 

[0 13 2] 02 2 (a)fc*3l^T, T 3 Af4Vy 

=3 is&WL 6 0 £>3cffi;$> tf— h 9M 6 2 If ffi* T^f 
D 3 (iy-^i^y^^ h^-;V6 6XfiKKv 
l3y^n^6 7©S^ Sf4i|fc»]Bl6 5U:*5I4 
5^- h««6 2(D±ffl|<Bfi«^ -©i 
3\ T 3A =D 3 -SirftS, 

[0 13 3] i^fiLTV^V^ ^— h*6«J»6 1<E> 
Blff£r t coil-Si:. y-MS6 2©HWT G Ei (4, 
TGEl =T3a— t oobtzio 

[0 13 4] — -H. 02 2 (b) ^Jo^T, T 3 Bf4pM 
yli 3 0 0 co^ffio^ 9 y — -XfH« 315 X(4 
K W ^fW£3 1 6©*W>b^ 3 2 4©H@ 

^-eoif:^, t 4 (4^5 2 0pS^>fi4feii3 i 9©*ffi^^ 

b^— httffi3 2 4©3lffi^-CcDi?$ s D 3 f4y — 
3 h7^— /V3 2 8XttK^yffl3y^^ h*— 

;V3 2 9cogg$ (0 2 2 (a) ©D3 iRIDiSB*) t?*> 
9, Sf4&6 0fft«k]Bt3 2 5fc*5l45^— hm^3 2 4 
<0±«C0««©«» (0 2 2 (a) O S £ ID DJBU¥) *C 

fe5o fSi, y-^ffi^^^^ h^-^3 2 8Xf4 k r 

h*— ;V3 2 9<OPgf402 2 (a) £D y 

^-;V6 70PStl^lDtfe5it5o 

[0 13 5] 0^^4UTV^^V^^^ hf&^JK3 2 2 

COJKJ»§rt G 0 (02 2 (a)-otcoi:ISIi:«E#) 
fc, hm^3 2 4CDJB£J¥T G E2 T GE2 =T 4 - 

[0 13 6] SfoT. 02 2 (b) T 3B 
= D 3 -Si45-*, T 4 >T 3B =T 3A =D 3 -S-C 

fc.5fc«>; T G E2 >T G E1 ^&5o 
[0137] K±ttt« Ufc4 0 
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[0 13 8] Sfc, W,3(D%W6WZ-£%h. KHfciltS 
1 oro^ffiidlM K?;*— /^3 1 8 SrJ&jSi-Sfcfc* V 
— ^tS*S 3 15XfiKW Siety- hffiffi 3 

[0 13 9] JS3©jB»J»«KJ:5t, M^«3 

1 OrtOpIv'!) 3>-S^3 0 OW^ffig&KnSH&SA 
3 1 2 Sr, nl^«fti3 0 2o*5y-^fl- 
^3 1 v|ME3 1 6 hW$ttZ> i. b\z.Tfrl& 

bfcft, nlMft««^*fi4Wi 3 12 fciSMH-S £ 5 icjg 
2©pf»l3 1 9Sr^i-5^:«>v I2©pl^ 

3 1 9ICiotn A^Mtt/l 3 1 2 

Stl,****, y-7W3 15i^2fflpI«i3 
19i (OW^fd 1 © nS-fajS^^fefg^ 3 2 0 d^J* 
iStiZ tmc 1 6iH2©pS»l 

3 1 9 £ ©|R]££ 2 J)nS«S^HEft«l« 3 2 1 

r©fc&, y-^«3i5tKWvfl« 
3 16 *©Wfc«flE*WAnLfc^fc»£i-aW3tU* 
*/hS<t?*SO-t. ¥i*flKSW©«<Stt]&S|Si±i-S. 

[0 14 0] f 3©Wit±5i:, H§3©I6 

^13 0 8£, -«5©ig!l3 1 7 fc*t LTfr**>*i<3 

mmm3 0 8AS^l^*$tlti^iffi«3 0 7*5 

5 *«Sr6&Jfc 
tt*S|Rl±-J-5. ... 
[0 14 1] JB3©3Btoffl»fc:J:3i:» Sg3©*6 

OR 3 0 8Xt«B5©l6««3 1 7a*$4©££llft3 1 

Wk3 1 1 STX-y^-^^JCJ: 9JN5i-*i:#fc» Sg3©ifi& 
«MX3 0 8. Xt«B5©|ftlW!l3 1 7?!)>f>&3-!M 
*-;V3 1 8^l&*$*v£^cDT\ IM]tt?*3 1 0#»« 

t5^- h*ffi3 2.4 SrflfcSE^^-e* 

[0 14 2] ft, *3©fE«»1»fc*5^-C»±. 3imttJ» 
3 2 3 t LT> 5F#Mfcfc«tnKy vy avBSSrJUVV/fc 

as* ;uxteft*.-c, ?^y*y^m. ^^fyf, 
k«, * y t'x ^> y kw, y -y-^ kbe* 


[oi4 3] ^3<Dmmmm^^x^ P m^ 

y 3VSt53 0 OSrfflVTnMOS h y ^v 1 ** 

Lfc^ -^^f-t^-T, nivyaylsp^tpM 
O S S y * *K$L LfcSteK: t BJ^wSb*^ 

[0 14 4] 

hJfc©«V^-hm**r^jfc-C#5fc«>,, ^- hm 
[0ffi©«¥fcR9i] 

[01] (a) ~ (c) ttJBKOiaS^tlKffiS*** 

©«3£frifc© #ia & *-t*f S0 5 . 

[H12] (a) ~ (c) lill«^il:«5¥i|# 

20 [E13] (a) ~ (c) ttSfi©5t»»«kl«5*»#: 

[H14] (a) ~ (c) f4JRl©SBK^«K:«5*ilW* 

[®5] (a) % (b) t±|Rl©IBK»«lcfll5**flc 
$g«©»Jt*fe© i frxe*r*-t-WfffiH-C*>5. 
[06] (a)~(c)'lil20»M5*IK: 

K«©«3a*ac©#xe«rs«-*-Wffiia-ea?> 5.- 
[07] (a) ~ (c) a&2<Dmmm\z&z>¥^w- 

gB©iait^fe© ! &XSSr^-r»rBn0-efe 5, 
30 [0 8] (a) ~ (c) tt^WieflBISttfcW***^ 
3SB©»3S*«fe©«-XgS:*i-»ffiBI"e*>a. 

[09] (a).~ (c) tem2<Dmffi,BMK&z>*mtt- 

S1E-©9ljt^&©#-xmSr^i-»fffiiatffc5. 
[010] (a) ~ (c) ttJB2©IBtt»ttK«5*J» 

#si«©*ffi*«fc©#xe$:*-*-i»a5Bi-e*>a. 

[011] (a) ~ (c) f±JB2©*lfiJ»IBfc«5 i NI 

^e©SJit^ife© ! &x@$r*i-»fffi0-efo5„ 

[012] (a) tt»l©tt««i:L-C\. «£*©¥*# 

IS«©»5t*tfefcJ:'?#blx*: i l fci »fl E K* < ? ) »fiB«** 
40 ^i-H-cfcO, (b) ttjB2©HlftJKlBB^ff* i NW*3at 
«©«3g*«fefc J: 0 »6)ix*:iMM*Kfli©Wfffi«J*Sr* 

-r0-c£>5„ 

[013] (a) ttJB 2 ©Jti»«i: UT, ■!**©.*»# 
|S11©*a*ft»=±.9#.5>*tfci|fci»ffifi11©BfiB«l«S;- 
^i-0t?fc 0 , (b)s tt^-2 co»lt«5Wi • 
«©Ka*«fefc J: 5'#b*ufc**»iHi©WriB«jaSr* 

-f0-efoSo 

[014] (a)~(c) »4*3\©ltlS»«Sk:«5¥i» 

flcSE«©»3t**fe©#xa#*-rt»BBi-e*>5. 

so [015] (a) ~ (c) f4^3©3IJfeJF^v#5W 
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2 11 
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2 17 
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